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A mainstream course has several components that deaf and hard-of-hearing (DHH) 
students must reconcile.  In class, components can include the instructor, projection 
display, whiteboard, interpreting, and real-time captioning.  Outside the classroom, 
components can include materials from the instructor, notes generated by a note-taker, 
and a lecture transcript generated via real-time captioning. 
 
Web conferencing software can be harnessed to create inclusive experiences for DHH 
students.  Such software can place all components of a class session on a single screen to 
create a composite screen solution that can be viewed by students in real-time and 
recorded for later, self-paced review.  A composite screen solution may increase 
performance and comprehension of DHH students in mainstream courses, along with 
their hearing counterparts. 
 
This mixed-methods study focused on the implementation of web conferencing software 
in a mainstream, college course to explore utilization of a composite screen solution by 
students inside the classroom.  Quantitative data were collected and analyzed to 
determine impact on student performance.  Qualitative data were also collected and 
analyzed to investigate participant perceptions about the intervention. 
 
There was no significant impact on student performance found based on student self-
selected usage of the composite screen solution throughout the term.  Hearing students 
utilized the composite screen solution significantly more than DHH students to 
compensate for obstructed views due to the design of a classroom and to make follow-
along demonstrations easier.  Alternatively, DHH students had unobstructed views with 
the projection screen and ASL interpreter in their field of vision. 
 
Overall, the live stream of the composite screen solution was not widely utilized by the 
intended target audience, DHH students, as anticipated.  Instead, the results illustrate the 
importance of design and how a solution has the potential to help an unintended audience 
with unanticipated issues.  The generalizability of the results, as they pertain to DHH 
students, are limited given the number of DHH participants. 
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Chapter 1 
Introduction 
 
     The chapter opens with the background of the study followed by the problem 
investigated with associated research questions.  The relevance and significance of the 
problem is provided, along with the resolutions of the barriers and issues.  The outcomes 
of the assumptions, limitations, and delimitations are presented.  Terms and acronyms 
related to the research are fully defined.  Finally, a summary ties all of these elements 
together. 
 
Background 
     Rochester Institute of Technology (RIT) is a private higher education institution 
located in Rochester, New York and founded in 1829.  RIT is predominately focused on 
undergraduate education (~15,700 students), but also offers graduate-level degree 
programs (~3,200 students) (http://www.rit.edu/overview/at-a-glance).  The institution is 
composed of nine colleges: Applied Science and Technology, Business, Computing and 
Information Sciences, Engineering, Health Sciences and Technology, Imaging Arts and 
Sciences, Liberal Arts, Science, and the National Technical Institute for the Deaf (NTID). 
     The 88th Congress of the United States of America passed Public Law 89-36 in 1965, 
which was an act “to provide for the establishment and operation of a National Technical 
Institute for the Deaf” (National Technical Institute for the Deaf Act, 1965, p. 125).  The 
NTID was established on December 20, 1966 as part of the Rochester Institute of 
Technology through U.S. Code, Title 20 (Education), Chapter 55 (Education of the 
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Deaf), Subchapter 1 (Gallaudet University; National Technical Institute for the Deaf; 
Other Programs), Part B (National Technical Institute for the Deaf) (Agreement for 
National Technical Institute of the Deaf, 2012).   
     The Rehabilitation Act of 1973, section 504, applies to many institutions of higher 
education, including RIT.  The Rehabilitation Act of 1973, section 504, describes the 
responsibility of government-funded entities to provide access to individuals with 
disabilities.  Specifically, it states that: 
No otherwise qualified individual with a disability in the United States, as defined 
in section 705(20) shall, solely by reason of his or her disability, be excluded from 
the participation in, be denied the benefits of, or be subjected to discrimination 
under any program or activity receiving Federal financial assistance or under any 
program or activity conducted by an Executive agency or by the United States 
Postal Service. (http://www.dol.gov/oasam/regs/statutes/sec504.htm)  
 
     There are approximately 1,050 deaf and hard-of-hearing (DHH) undergraduate 
students and approximately 50 DHH graduate students enrolled across RIT and the NTID 
(http://www.ntid.rit.edu/about).  DHH students are able to take courses, offered through 
the NTID, that are taught in American Sign Language (ASL) or mainstream courses, 
offered through the other colleges within RIT, along with hearing students.   
     When DHH students take courses outside of the NTID, support services are provided.  
These services can include individual or group tutoring by NTID faculty, a NTID faculty 
advisor, and access services (http://www.ntid.rit.edu/support-services/other-colleges). 
     RIT’s Department of Access Services provides support to DHH students inside and 
outside of the classroom.  In the classroom, support can include sign language 
interpretation, an FM system that allows the instructor’s voice to be transmitted directly 
into a student’s hearing aid, a student note-taker, and real-time captioning 
(https://myaccess.rit.edu/; http://www.ntid.rit.edu/support-services).  Outside of the 
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classroom, class notes taken by note-takers can be accessed and if real-time captioning 
was used, students may access saved transcripts. 
     Access services are provided based on the requests of students.  Before the start of a 
term, each DHH student must submit a request for the services desired, for any RIT 
mainstream courses the student is enrolled in.  A request typically includes notetaking 
services and either sign language interpreting or real-time captioning.  In the situation 
where some students request sign language interpreting and others request real-time 
captioning, both will be provided for a course section, if resources allow.  
     RIT’s Access Services department has a staff of sign language interpreters that 
support DHH students during class sessions.  In a typical class, the sign language 
interpreter will stand near the instructor and will sign to the DHH students, who usually 
sit near the front of the class.  If a DHH student has a question during class and the 
student is oral, comfortable and able to speak, then the student may ask the question 
directly.  Otherwise, the student will sign the question to the interpreter and the 
interpreter will voice the question to the instructor.  The sign language interpreter is able 
to convey emotion and tone through the presentation of the signs.  However, interpreting 
is a live event and cannot be saved unless specifically recorded, which is not usually done 
for classes at RIT. 
     According to RIT and the NTID (2012; 2013), the support service utilized the most 
was interpreting.  For the 2007-2008 academic year, there were 114,233 hours of 
interpreting services recorded.  In the 2011-2012 academic year, the number of 
interpreting hours provided increased to 129,900.  For the 2012-2013 academic year, the 
number of interpreting hours provided increased, yet again, to 145,003.  In comparison, 
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the number of hours provided for real-time captioning in 2007-2008 was 16,722.  This 
number rose to be 19,516 hours for the 2011-2012 academic year.  For the 2012-2013 
academic year, the number of hours provided for real-time captioning decreased to 
18,263.  The peak usage of both interpreting hours (131,065) and real-time captioning 
hours (21,493) occurred during the 2010-2011 academic year to support the 557 DHH 
students enrolled in degree programs at RIT and any of the 653 DHH students enrolled in 
degree programs at the NTID that took a mainstream course at RIT. 
     An alternative to sign language interpreting that is available for request by DHH 
students during class sessions is real-time captioning.  At RIT, a real-time captioning 
system called C-Print® is used.  C-Print® was developed at RIT and its use has spread to 
other universities.  At RIT, real-time captioning involves a C-Print® trained captionist 
bringing a laptop and devices for student use, typically a laptop or tablet, to a class 
session.  A laptop is used by the captionist to capture what is said in class for 
transmission to the device(s), given to the DHH students in the class.  Ideally, one device 
is given to each DHH student, however due to limited resources and the number of 
students who need support, at times it may be necessary for students to share a 
device.  C-Print® is only able to capture text, so emotives such as a smiley face, “LOL”, 
or exclamation marks, etc., are used to help capture emotion or tone.  After class, the 
captionist will fix any errors in the transcript and post it to RIT’s Access Services 
website.  After the class session, DHH students who requested the service, as well as the 
course instructor and course assigned tutors, can log into RIT’s Access Services website 
to view and download the transcripts.    
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     A note-taker can be requested by DHH students in addition to either interpreting or 
real-time captioning to supplement those services.  A note-taker is able to capture the 
non-verbal course content, such as graphs or diagrams, presented during class that are not 
able to be conveyed through interpreting or real-time captioning.  Removing the 
responsibility of taking notes during class from the DHH students allows them to focus 
on the other access service(s) provided.  However, deciding what is and is not noteworthy 
can be subjective and hence there can be variances in the quality of notes taken.  
     According to RIT and the NTID (2012; 2013), on average 67,444 hours have been 
used each year for note-taker services since the 2007-2008 academic year.  A note-taker 
is a RIT student that is hired to attend all class sessions of a specific course and take notes 
that will be shared with the DHH students enrolled in that course section.  
 
Problem and Goal 
     Hearing students and DHH students receive instruction differently in a mainstream 
course.  Hearing students are able to process lecture content using multiple senses 
simultaneously.  They are able to hear what the instructor is saying while at the same 
time look at what is being presented through a projection system or on the board.  They 
are also able to take their own notes based on what they have heard and seen.  This type 
of instruction is called direct instruction because communication flows directly from the 
instructor to the hearing students and vice versa. 
     In a mainstream class setting, the vast majority of instruction and communication 
between a hearing instructor and DHH students is mediated through services such as sign 
language interpreting, real-time captioning, or notes taken by a note-taker (Moores, 
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Miller, & Corbett, 2009; Stinson, Elliot, Kelly, & Liu, 2009).  DHH students can watch 
an interpreter or read live captions, but when doing so, must divert their attention from 
the interpreter/captions to process what the instructor has projected or written on the 
board.  In the case of an interpreter, any content not seen by the student is missed.  For 
real-time captioning, it is possible to look at what was previously typed, but that could 
cause the student to fall further behind as they attempt to catch up. 
     Although access services are being provided in mainstream higher education 
classrooms, those services do not appear to be enough to reduce the average gap in 
academic achievement between DHH and hearing students, nor are they enough to create 
an inclusive course experience (Long, Vignare, Rappold, & Mallory, 2007; Marschark, 
Pelz, Convertino, Sapere, Arndt, & Seewagen, 2005; Marschark, Sapere, Convertino, & 
Seewagen, 2005; Marschark, Sapere, Convertino, Seewagen, & Maltzen, 2004; 
Marschark, Sapere, Convertino, Mayer, Wauters, & Sarchet, 2009; Richardson, Long, & 
Foster, 2004).  Access services provided to DHH students in the classroom are designed 
to provide the same information that hearing students receive during a class session, but 
in a non-verbal manner.  However, multiple sources of information provided by current 
access services may be dispersed which could cause DHH students to split their visual 
attention.  As a result, they can miss information easily and their learning becomes 
fragmented (Dye, Hauser, & Bavelier, 2008).  In addition, the quality of access services 
can vary, thus, course experiences for DHH students can be drastically different and less 
inclusive than their hearing peers.   
     Due to mediated instruction and the support services provided to DHH students in 
mainstream classrooms, when reviewing course materials after class, there is an 
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additional cognitive load placed on DHH students compared to their hearing peers.  A 
DHH student has several different sources of information that must be reconciled to 
determine what transpired during class, none of which was created directly by the student 
(Marschark & Hauser, 2008).  These sources include materials provided by the instructor, 
notes from a note-taker, and a transcript from real-time captioning, if provided.  Each of 
the sources can vary in quality, clarity, and completeness.  The DHH student must review 
each source, attempting to resolve the information provided with one’s perception of the 
presented content.  This reconciliation process, due to its inefficiency creates what Paas, 
Renki, and Sweller (2003) describe as extraneous cognitive load, in addition to the 
intrinsic cognitive load of the subject matter.  
     A hearing student has available course materials that were given to all students and the 
notes the student took during class, along with recollections of what had been seen and 
heard during the class.  In reviewing notes, a hearing student can hopefully understand 
what was written and through re-reading of notes be able to trigger recall of what was 
said by the instructor.  The individual student created a large portion of the material 
reviewed. 
     The goal of the research was to implement and evaluate a composite screen solution 
that utilized web conferencing technology to display and record critical aspects of a class 
session to enhance the experience and performance of DHH students in mainstream 
higher education courses.  Critical aspects included the instructor, sign language 
interpreter, and any content presented via whiteboard or projection system.  During 
classes, student participants had the option to either view the lecture with no intervention 
or to use the computer in front of them to view a live stream of the class elements on a 
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single computer screen, the composite screen solution.  Outside of class, student 
participants had the ability to access and review, at their own pace, online recordings of 
the class sessions that contained the elements from the live stream.  This inclusive 
solution could be beneficial to all students, especially DHH students.  
 
Research Questions 
1. What has been the effectiveness of support services given to DHH students in 
higher education environments? 
2. How do students in a mainstream class utilize class lectures delivered through a 
composite screen solution? 
3. What are the perceptions of students toward the composite screen solution? 
4. What impact does a composite screen solution used during a mainstream class 
session have on student comprehension? 
5. What impact does a composite screen solution used throughout a course have on 
student performance? 
6. What are the perceptions of the instructor toward the composite screen solution? 
 
Relevance and Significance 
     The problem is important because studies have shown that the population of DHH 
students attending mainstream courses at institutions of higher education is on the rise 
(Lewis, Farris, & Westat, Inc., 1994; Lewis, Farris, & Westat, Inc., 1999; Raue, Lewis, & 
Westat, 2011).  Lewis et al. (1994), found that during the 1989-1990 academic year there 
were approximately 17,030 DHH students enrolled in higher education institutions across 
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the United States with the number rising to 20,040 during the 1992-1993 academic year. 
Lewis et al. (1999) reported that for the 1997-1998 academic year approximately 23,860 
DHH students were enrolled across 48% of higher education institutions.  Raue et al., 
(2011) noted that the percentage of higher education institutions that enrolled DHH 
students increased to 73% for the 2008-2009 academic year.  However, these numbers 
were reported by the respective higher education institutions and reflect only students 
who identified themselves as having a disability to the respective institution.   
     Walter (2010) described several cases where the reporting of the number of DHH 
students in higher education varied greatly.  Cases included estimations of approximately 
30,000 students, likely only students who received support services from higher 
education institutions, up to 400,000 students, which likely included individuals with any 
amount of hearing loss regardless of how the student self-identifies.  Walter estimated a 
range of 136,000 to 160,000 DHH students enrolled in higher education institutions in the 
US based on the findings of the 2008 National Postsecondary Student Aid Study and the 
U.S. Census Bureau’s 2008 American Community Survey, both of which asked 
respondents to indicate if they were deaf or hard of hearing.  
     According to RIT and the NTID (2012; 2013; 2016), enrollments of DHH students in 
RIT (mainstream) Baccalaureate and Graduate programs have steadily increased.  In 
fiscal year 2009 (academic year 2008-2009), there were a reported 499 DHH students 
enrolled across RIT.  After an increase each year, fiscal year 2013 (academic year 2012-
2013) had peaked with 588 DHH students enrolled.  In fiscal year 2014 (academic year 
2013-2014), the number decreased to 568.  In fiscal year 2016 (academic year 2015-
2016, the number increased to 596. 
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     As the number of DHH students enrolled in mainstream courses increases, so must the 
amount of support services provided.  Although not explicitly stated that the following 
support services were provided solely or specifically for DHH students, it is interesting to 
note that Lewis et al. (1999) estimated that 45% of higher education institutions provided 
sign language interpreters/translators and 69% of higher education institutions provided 
readers, classroom note-takers, or scribes.  Raue et al. (2011) found that 48% of the 
institutions sampled provided sign language interpreters/translators, 25% provided real-
time captioning, and 77% provided classroom note-takers.  However, since the study 
focused on students with disabilities, it is not certain that the support services were 
provided solely, or specifically, for DHH students. 
     Such growth makes it imperative that institutions of higher education provide 
inclusive course experiences so that all students have the potential to learn.  However, in 
order to do so, it is important to understand what is currently done to support DHH 
students and whether those efforts are effective.  It is also important to investigate 
whether technologies, such as web conferencing, can be harnessed to provide inclusive 
course experiences for students. 
 
Barriers and Issues 
      The majority of barriers and issues encountered focused around the identification of 
eligible courses, the selection of a course, and the coordination of access services.  At 
RIT, the mainstream courses that typically have the highest numbers of registered NTID-
supported students are university wide courses that are required for many various majors.  
Such courses are offered through the College of Liberal Arts and the College of Science.   
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In order for a course to be identified as eligible it needed to have multiple sections 
offered, taught by the same instructor, scheduled a computer lab, and with relatively high 
NTID-supported student enrollments.  Eligible courses were identified through an 
historical examination of course offerings and student enrollments from prior terms.  
However, course offerings, scheduling logistics (instructors and rooms), and especially 
student enrollments are subject to changes prior to the start of a term and can continue 
through the first week of the term. 
     Due to the myriad of changes that could be made to course offerings and student 
enrollments, it was best to monitor eligible courses, but wait as long as possible to make 
the course selection decision, in order to ensure that study constraints were met and 
student enrollments were in a relatively steady state.  However, in order to assemble an 
ASL interpreting team that would be comfortable being recorded and able to be 
scheduled for the course sections to be studied, RIT’s Department of Access Services 
preferred to know the course sections as early as possible.  This created an issue as to 
when course selection would occur in order to provide RIT’s Department of Access 
Services enough time to schedule a suitable ASL interpreting team, while trying to wait 
as long as possible in order to better predict which eligible course would best meet 
constraints and goals.  The selection of a course occurred approximately one month prior 
to the start of the term.  Two ASL interpreters, comfortable with being recorded, were 
scheduled to both sections of the selected course for the entire term.   
     All of the logistics required significant forethought, planning, and the cooperation of 
others.  Therefore, the course selection decision was critical with the viability of the 
decision not being known definitively until after the start of the term.  Ultimately, NTID-
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supported students represented 23% and 17% of the respective course sections that were 
studied.  
 
Assumptions, Limitations and Delimitations 
Assumptions 
• Students would provide truthful data on survey instruments.  Overall, the responses 
to the survey instruments appeared to be truthful, given that there were no benefits 
students could have received by falsifying their data.  There were a few instances 
where discrepancies occurred between self-reported connections to the live stream 
of the composite screen solution and the connection logs maintained by Adobe 
Connect.  In those instances, the Adobe Connect connection logs were considered 
correct. 
• Students would complete and submit all applicable survey instruments in a timely 
manner.  Overall, the completion rates of survey instruments were less than 
anticipated.  The completion rate of Class Viewing Logs by student participants 
ranged from 0% - 96%, with an average individual completion rate of 43%.  The 
response rates for Class Viewing Logs during class sessions of section 02 ranged 
from 0% - 76%, with an average class response rate of 47.13% and for section 03 
ranged from 33.33% - 69.23%, with an average class response rate of 49.31%.  
Out of the 476 class viewing logs submitted, only 76 (15.97%) reported out-of-
class viewing of class recordings, with 37 of those reports missing data which 
resulted in them being deemed invalid.  The End of Course Survey was submitted 
by 27 students, out of 41 student participants.  
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• NTID-supported students enrolled in the course section would be open and willing 
to being a participant.  For section 02 of the course, out of the seven NTID-
supported students enrolled, six students elected to participate.  For section 03 of 
the course, all five of the NTID-supported students enrolled, elected to participate.  
Overall, 91.67% of the NTID-supported students enrolled in the course sections 
were study participants. 
Limitations 
• The course sections were scheduled in different rooms.  The configurations of the 
rooms were different and impacted the usage of the composite screen solution 
during class sections between the course sections. 
• The population of NTID-supported students was lower than 50% in each course 
section.  With fewer NTID-supported students enrolled there was a smaller pool 
of DHH students to recruit from than the pool of hearing students.   
• Not all NTID-supported students participated, which impacted the amount of data 
that could be collected and analyzed for DHH students, which threatened the 
validity of certain statistical test results. 
• Student usage of the composite screen solution was self-selected and could 
therefore be inconsistent. 
• There was no way to verify student usage of the composite screen solution outside 
of class sessions.  Therefore, there was no way to determine if the self-reported 
out of class viewings was an actual reflection of viewings that occurred or what 
may have been the extent of non-reported viewings. 
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Delimitations 
• Students all came from the same school (RIT). 
• A single course was used.   
• Only two sections of the course were used. 
• The course was a computing course with enrollments from limited degree programs 
across the campus.   
 
Definitions of Terms and Acronyms 
Terms 
     Blended Learning: includes traditional on-campus class activities as well as activities 
to be performed online with the goal of harnessing the advantages of each to enrich the 
learning environment (Long et al., 2007). 
     C-Print ®: a speech-to-text system, developed at the NTID, that allows a captionist, 
using a standard keyboard on a laptop, to capture a “representation of what was said”, not 
verbatim, to be displayed in English to client laptop(s) (McKee et al., 1999, p. 6). 
    ClassInFocus: “is an online multimedia classroom platform for deaf and hard of 
hearing students to access remote interpreters and captioners and improve their visual 
access to live, in-person classes.” (“ClassInFocus”, n.d.). 
     Communication Access Realtime Translation (CART)/Real-time Captioning: “a 
service option that involves a provider using a steno machine (8-key steno machine 
widely used to record court proceedings) and specialized software to create a real-time 
text display on a laptop computer or other display monitor” (Aylesworth, 2005, p. 4).  
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     Composite Screen Solution: For the purpose of this research, a composite screen 
solution is a generic term to represent the use of web conferencing software on a 
computer to place elements of a live lecture by an instructor (voice, image, and/or 
projection display) and Access Services (video of interpreting and/or real-time 
captioning) on individual computer screens during class and record the elements for later 
on-demand access (Author). 
     Interpret: “translate orally or into sign language the words of a person speaking a 
different language” (“Interpret [Def. 2]”, 2013). 
     Mainstream course: “when one or more deaf students are in a class with a large 
number of hearing students, usually with a non-signing instructor” (McKee et al., 1999, 
p. 5). 
     NTID-supported student: For the purpose of this study, a DHH student that is eligible 
to receive access services through the NTID when enrolled in a mainstream course at 
RIT. 
     Web conferencing: “a system by which many computer users can communicate with 
each other all at the same time using webcams over the Internet” (“Web Conferencing”, 
2013) 
Acronyms 
     ASL - American Sign Language 
     DHH - Deaf and hard-of-hearing 
     ESL - English as a Second Language 
     NSU – Nova Southeastern University 
     NTID - National Technical Institute for the Deaf 
  
16 
     RIT - Rochester Institute of Technology 
 
Summary 
     In this chapter, the background of the study location, RIT, was provided to give a 
context for the problem.  The goal of the research was stated with research questions to 
be addressed.  The significance and relevance of the problem was discussed along with 
the anticipated barriers and issues.  In order to conduct an examination of a manageable, 
yet sufficient size, the assumptions, limitations, and delimitations were addressed.  
Finally, definitions of terms and acronyms particular to the research were defined.  
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Chapter 2 
Review of the Literature 
 
     It is critical to have an understanding of scholarly activities that have focused on the 
higher education of DHH students through mainstreamed courses.  The review will 
examine the impact of mediated and direct instruction on students, the equivalence of 
sign language interpreting to real-time captioning, reading comprehension, student study 
habits, student perceptions of learning environments, and the impact of split attention on 
deaf cognition.  In addition, it is important to gain an understanding of the technology to 
be used as the treatment, web conferencing software.  A summary of the major findings 
from the review of literature is also included. 
 
Impact of Mediated and Direct Instruction on Students  
     In most mainstream higher education environments, DHH students receive mediated 
instruction, through either a sign language interpreter or real-time captioning, while their 
hearing counterparts receive direct instruction, with no intervention needed.  Access 
services are provided to assist students in a mainstream course so that they are able to 
receive the information presented, but in a format that can be understood.  It is important 
to understand the impact of mediated instruction versus direct instruction on the 
education of DHH students.   
      Marschark, Pelz et al. (2005) performed experiments where deaf students received 
mediated instruction via a sign language interpreter and hearing students received direct 
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instruction.  In all cases the deaf students performed significantly lower than their hearing 
counterparts on posttests, even with pretest performance controlled. 
     Marschark et al. (2004) performed a study that examined the impact of mediated 
instruction on deaf students compared to direct instruction given to hearing students. 
After viewing a lecture and taking a posttest, it was found that there was a significant 
difference in comprehension between the average score earned by the hearing students 
(87%) and the deaf students (59%). 
     Marschark, Leigh, Sapere, Burnham, Convertino, Stinson, Vervloed, and Noble 
(2006) performed two experiments that focused on DHH students in higher education and 
any differences in learning when instruction is mediated via sign language interpreting, 
C-Print®, or both compared with direct instruction for hearing students.  Analysis of 
pretest and posttest results showed that even when prior knowledge was controlled that 
the hearing students earned significantly higher grades than the DHH students in any of 
the three conditions.   
 
Equivalence of Interpreting and Real-time Captioning 
     DHH students in mainstream higher education environments may have the choice 
between a sign language interpreter or real-time captioning.  Studies have shown that 
there is no significant difference in demonstrated comprehension on posttests between 
real-time captioning or sign language interpreting being provided to DHH students in 
mainstream college classrooms (Marschark et al., 2006; Smith-Pethybridge, 2009; 
Stinson et al., 2009).  Smith-Pethybridge (2009) studied 20 DHH college students and 
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found there to be no significant difference in content-based posttest scores when lectures 
were accommodated through sign language interpreting, real-time captioning, or both.  
     Stinson et al. (2009) performed an investigation that involved DHH college students to 
examine if there was a difference in performance on posttests (multiple choice and 
sentence completion) based on whether a sign language interpreter or C-Print® was used 
and whether or not notes were provided to review.  Factors found not to be statistically 
significant were the delivery of the lectures (interpreter versus speech-to-text) or notes 
review group (no-review, immediate, or delayed), and communication preference.  The 
factor that was significant was the type of test, with the average level of performance on 
the multiple-choice posttest (68%) exceeding the average level of performance on the 
sentence completion posttest (50%).  For all groups, average scores were higher on the 
multiple-choice posttest.  The highest overall average posttest score was for the speech-
to-text, multiple-choice, immediate study group and the lowest average score was 
obtained by the interpreter, sentence-completion, no review group. 
     Marschark et al. (2006) performed two experiments focused on DHH students in 
higher education environments and any differences in learning when instruction was 
mediated via sign language interpreting, C-Print®, or both.  The first experiment 
involved the DHH students watching a lecture in one of the three conditions.  The hearing 
students watched the recorded lecture without any support services.  Between the three 
treatments, DHH students who received the C-Print® intervention scored significantly 
higher than DHH students in the other groups.  DHH students who received both 
interpreting and C-Print® support earned the lowest posttest grades.  Those students 
reported that having both options was distracting. 
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     The second experiment by Marschark et al. (2006) was a replication of the first 
experiment with the addition of Communication Access Realtime Translation (CART), 
which provides a verbatim transcript over C-Print®, which is not verbatim, and the 
addition of a delayed posttest taken a week later, with students in the C-Print® and 
CART groups, each having the opportunity to review their respective transcript.  The 
students in the interpreted group were able to review notes taken by a note-taker.  The 
results from the first posttest indicated that students in the interpreted group performed 
the best and students in the CART group the worst, however none of the differences 
between groups were statistically significant.  For the delayed posttest, students in the C-
Print® group earned the highest scores and students in the CART group overall earned 
the lowest scores.  As with the first posttest, the differences were not statistically 
different.  
 
Reading Comprehension 
     When DHH students are provided with real-time captioning or notetaking services it 
increases the amount of materials that must be processed through reading.  Marschark et 
al. (2009) performed experiments that examined reading abilities and comprehension 
with deaf and hearing students.  For one of the experiments, both deaf and hearing 
students had to read a passage (direct instruction for both) and watch another passage 
being spoken (direct instruction for hearing students) or if needed, communicated through 
a sign language interpreter (mediated instruction for deaf students).  There was no 
significant difference between the deaf-reading group and the deaf-interpreting group 
when asked to write the main ideas of the passages.  In addition, for one of the passages, 
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the performance of both groups of deaf participants matched the scores of both groups of 
hearing students.  Although not to a significant level, it is interesting to note that for the 
other passage both deaf groups outperformed the hearing group on the main idea activity.  
Another observation in the results of the main ideas activity is that both reading groups 
(deaf and hearing) outperformed the signed (deaf)/spoken (hearing) groups.  An analysis 
of the comprehension posttests showed that for both passages, the hearing students 
performed significantly higher than the deaf groups.  
     The second experiment done by Marschark et al. (2009) included hearing students and 
deaf students, with each student reading one of the passages and watching a video of the 
other, including sign language interpretation for the deaf students.  For each method of 
processing the passage (reading or watching), half of the participants wrote down as 
much as they could remember from the respective passage, while the others either spoke 
what they recalled or signed it, with all students scored on the amount recalled.  For the 
deaf students, the group that was signed the passage and had to write their responses 
performed significantly better than the deaf group that was signed the passage and had to 
speak or sign the results.  The hearing students performed significantly better than the 
deaf participants in identifying the three central points of the respective passage and in 
recalling more of the passage details.  When the total scores were considered, 
significantly higher performance occurred for the groups that read the passages than the 
groups that had the passages spoken (hearing) or signed (deaf) for them.  The results from 
this study indicate that deaf students may get better comprehension of content through 
reading than via sign language interpretation. 
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     Reynolds and Booher (1980) studied the variations in the amount of pictorial and 
textual information that was provided to 56 deaf college students, with reading levels 
between 9th to 10th grade, to determine which mix yielded the highest levels of task 
completion with the lowest number of errors.  The variations included all pictorial 
(shortest average completion time, but high average error rate), mostly pictorial with 
some text (short average completion time, fewest errors on average), all text (longer 
average completion time, second lowest average error rate), mostly text with some 
pictures (longer average completion time, fewer error rates on average).  It was 
concluded that if a reduction in error rates was the goal, then the use of text, optionally 
with supplemental pictures would be best.  If reducing timing was the goal, pictures 
should be used.  Finally, if the goal is to reduce both timing and error rates, a 
combination of mostly pictures with supplemental text would best support the goal. 
 
Student Study Habits 
     When the study habits of deaf and hearing college students were compared, 
Richardson, MacLeod-Gallinger, McKee, and Long (2000) found that both groups were 
similar in approaches taken and that both groups were equally capable of processing the 
materials.  The exploratory study consisted of a 32-question variation of the Approaches 
to Studying Inventory that was given to both deaf and hearing college students enrolled in 
the same course.  For the demographic data collected, the significant differences found 
included the average age of the deaf students (23.42 years old) was older than hearing 
students (21.93 years old), deaf students also tended to be in higher academic year levels 
with more credits earned, but with a lower average grade point average (2.88 deaf; 3.07 
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hearing).  Overall, deaf students had higher scores than their hearing counterparts in the 
areas of Academic Anxiety (fear of failure on work creates tension, panic and depression; 
difficulty participating in class), Critical Approach (challenge ideas and conclusions from 
lectures and books to see if supported), Seeking Internal Structure (self-questioning, 
mapping out new topics, relating to real world), Meaning Orientation (deep-level, 
developing understanding, and use of logic on evidence) and Reproducing Orientation 
(surface-level, rote learning, bound to details, and fear of failure).  In addition, the deaf 
students had lower scores than the hearing students in the area of Relating Ideas 
(establishing connections of ideas between courses).  The two groups, hearing and deaf, 
did not differ when it came to Strategic Memorization (while reading memorize what is 
expected to be known later), Comprehension Learning (allowing mind to be open to ideas 
when trying to understand and using mental pictures), Time Pressure (no time to 
internalize what has been read), Needing External Structure (being told how to do 
assignments). 
 
Student Perceptions of Learning Environments 
     Long et al. (2007) solicited responses to a questionnaire that would provide insight 
into how communication in blended learning courses was perceived by hearing, DHH, 
and English as a Second Language (ESL) students.  Each category of students reported 
generally positive perceptions to communication in blended learning courses, however 
the DHH students had consistently higher favorable ratings than the hearing and ESL 
groups.  The ratings of the DHH groups can be seen in Table 1.  Given the results, it 
appears that a blended learning environment had the greatest positive impact on the deaf 
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participants.  This could potentially be attributed to the use of technologies such as email, 
instant messaging, and discussion boards in a blended learning environment, which 
removes the mediated aspect of a class session for deaf students. 
 
Table 1   
Long et al. (2007) Participant Summary  
Percentage denotes participants that Agreed or 
Strongly Agreed with the following statements: 
Hearing Deaf Hard-of-
Hearing 
ESL 
“I learned more about my fellow students because 
part of this class was online.” 
30% 73% 52% 36% 
“I interacted more with other students because part 
of this course being online.” 
30% 51% 39% 29% 
“I like having part of the course online and part of it 
in the classroom.” 
62% 79% 74% 55% 
“I like learning from online activities.” 51% 76% 61% 42% 
“Other students should have the opportunity to take 
a class like this in the future.” 
56% 82% 74% 49% 
Percentage denotes participants that responded 
Increased or Somewhat Increased for the 
following statements: 
    
“The amount of your interaction with other students” 38% 61% 61% 41% 
“The quality of your interaction with other students” 34% 61% 61% 36% 
“The amount of your interaction with the professor.” 29% 67% 35% 35% 
“The quality of your interaction with the professor.” 30% 67% 48% 39% 
Source: http://www.irrodl.org/index.php/irrodl/article/view/423/933 
 
     Richardson et al. (2004) administered a survey at the Open University in the United 
Kingdom that involved DHH students and hearing students.  Of all student characteristics 
examined (gender, first spoken language, previous qualifications, academic workload, 
credits earned, discipline, and year level) there was no significant difference between the 
group of DHH students and the group of hearing students.  There was however a 
significant difference in the average age of hearing students (50.32 years old) when 
compared to DHH students (54.32 years old).  The increase in average age over what is 
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typically seen in a higher education environment was most likely due to the nature of an 
open university.  Out of the DHH participants, 22% described themselves as being deaf, 
versus hard-of-hearing.  All of the DHH students reported a preference to speech over 
sign language, with only 5% knowing sign language.  This is most likely attributed to the 
fact that 59% of the students with a hearing loss, suffered the loss after they were 18 
years old, versus only 20% who either were born deaf or lost some hearing prior to 
turning two years old.  The survey sought to establish 12 factors to compare groups with 
(affiliation with peers, communication, institutional affiliation, learning from materials, 
learning from other students, motivation to learn, participation in tutorials, relations with 
tutors, self-confidence, student autonomy, student control, and tutor pace), of these 
factors, only significant differences were found between the two groups on motivation to 
learn (DHH group had higher average rating, 5.69 versus 5.58, respectively – small 
effect) and communication (hearing group had higher average rating, 4 versus 3.55, 
respectively – medium effect).  Specifically, with communication significant differences 
were found between the hearing group (3.99) and the pre-vocationally deaf group (3.35), 
as well as both the DHH post-vocationally deaf groups (3.32 deaf and 3.53 hard of 
hearing).  When comparing distance education to a traditional classroom setting, 20% of 
the DHH students reported that communication was easier in the distance environment.  
For the open-ended questions about distance learning, “being able to study at my own 
pace, scheduling my study time around work or family, or being able to concentrate on 
the material”, was a significant advantage for 67% of the DHH group and 64% of the 
hearing group (p. 80).  The perception that distance learning does not interfere with other 
aspects of a student’s life was reported as an advantage by 13% of DHH students and 
  
26 
39% of hearing students.  The largest reported disadvantage to distance education was 
feeling isolated (hearing, 36%; DHH, 39%), the second largest disadvantage reported was 
the travel distance impacting ability to attend tutorial sessions (8% hearing; 13% DHH), 
while 18% of the DHH students and 19% of hearing students reported that there were no 
disadvantages to distance education. 
 
Cognition and Visual Attention 
     A difference between DHH and hearing learners is the number of channels that can be 
used to process incoming information (Mather & Clark, 2012).  Hearing students in a 
classroom are able to use multiple channels, including vision and auditory, to process 
what is happening in the session.  Their DHH counterparts have to rely primarily, if not 
entirely, on processing visual input, making them visual learners. 
     Relying primarily on a single channel of input can result in cognitive overload when 
there is so much of that type of information to process (Mather & Clark, 2012).  In a 
mainstream classroom, there are multiple visual inputs that need to be processed, 
including the instructor, support services (interpreting or real-time captioning), a 
projection display, just to name a few.  DHH students experience visual split attention 
when they have to shift their processing of visual input from one source to another. 
     Marschark, Pelz et al. (2005) highlights the differences in gaze patterns between DHH 
and hearing students through an experiment with hearing students, deaf-skilled signers, 
and deaf-new signers that involved watching two-15 minute lectures, each in a different 
condition (either live with an interpreter, instructor, and projection screen or recorded 
with a screen for the interpreter, a screen for the instructor, and a screen for projecting the 
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instructor’s presentation).  Eye tracking equipment was used to record where each 
participants’ eyes were looking during the lecture.  It was found that for 62% of the time 
hearing students looked at the instructor, 34% of the time at the projected display of the 
instructor’s computer, and 4% of the time at the interpreter.  The deaf students gaze 
patterns were completely different with 63% of the time spent looking at the interpreter, 
22% of the time looking at the instructor’s projected computer image, and 16% of the 
time looking at the instructor.  All participants completed a pretest and a posttest with the 
results showing that for both tests, for both viewing conditions, the hearing students 
outperformed the deaf students.  Even when the pretest was controlled there was still a 
significant difference with hearing students outperforming deaf students on the posttest.  
This could possibly be attributed to hearing students being able to process what is being 
presented through multiple channels simultaneously through direct instruction, while 
DHH students must receive content visually and through mediated instruction.  
     Although both hearing and DHH individuals are able to provide their visual attention 
to an area, Dye et al. (2008) posit that the attention given is different between the two 
groups.  Hearing individuals focus their visual processing at the center of their visual 
area.  However, DHH individuals tend to focus their visual processing at the peripheral 
area of their visual scope.  The difference in attention is an adaption to allow DHH 
individuals to focus on peripheral events to compensate for not being able to process 
surrounding sounds.  Since the focus of attention is different between DHH and hearing 
individuals, then it also means that distractions are detected differently as well. 
     Split attention, the visual processing of DHH individuals, and other cognitive 
variances may have an impact on DHH students in mainstream classrooms, however 
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Hauser and Marschark (2008) point out that educational practices have not evolved as a 
result of knowledge gained in the cognitive processing and knowledge acquisition of 
DHH individuals.  In traditional on-campus mainstream courses, content is delivered 
through visual and auditory content, which for hearing students can result in better 
comprehension and knowledge acquisition than DHH students who experience an 
increased cognitive load and split attention due to receiving primarily visual input. 
 
Web Conferencing Technology 
     When exploring the use of a new curriculum delivery method it is important to 
determine that the new system allows students to perform at the same level, if not better.  
A system that uses new or emerging technologies, but has a negative impact on student 
performance should be questioned before implementation is considered.  To examine 
whether having content delivered live or viewed from a recording, Marschark, Pelz, et al. 
(2005) found no significant difference in comprehension when deaf students viewed a 
video-based lecture that included the interpreter or a live lecture.  
     Debevc and Peljhan (2004) hypothesized that the use of a web-based, video lecture, 
that included the instructor, subtitles, and a sign language interpreter, would result in 
increased effectiveness and understanding of the topic when compared to a traditional 
lecture that included a sign language interpreter.  When composing materials for the 
video, the goal was to not cognitively overload the learner by having extra words or lots 
of visual materials.  They discovered that the process of making a 12-minute online 
lecture, took approximately 90 hours to complete with most of the time spent on 
incorporating accessibility features, such as subtitles.  The advantages observed for the 
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web-based group included the ability to go to any portion of the lecture at any time and 
that the interpreting, subtitles, and presentation of materials were synchronized, which 
never happens in a traditional lecture for DHH students.  The results indicated that the 
DHH students who used the video-based lecture performed significantly better than the 
DHH students who were in a traditional lecture.  
     Camp, Hebert, and Swaney (2008) describe some of the technologies available to 
support DHH individuals, including online collaboration.  Online collaboration allows 
multiple users to connect and view a single shared screen through which demonstrations, 
video, or presentations can be viewed.  Audio can be included, however in order to be 
accessible to DHH individuals either video of an interpreter or captioning would need to 
be provided.  With planning, the use of web conferencing software can provide accessible 
delivery of multimedia content.  Additional planning is needed if captions are to be 
added. 
     The captioning process, if not done real-time, involves the creation of a text transcript 
of the audio content and the incorporation of the transcript as captions into the video.  
Weeden (2010) describes various software, techniques, and services that instructors can 
use to accomplish each stage of the captioning process.  The time needed to complete the 
two-stage process can vary depending on the amount of audio to be captioned and the 
services or software used to complete each stage of the process.  This can delay the 
turnaround time between when the video was recorded and when it can be made available 
to students.  Real-time accessibility, either through recording an interpreter or real-time 
captioning, would significantly reduce the turnaround time. 
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     Cavender, Bigham, and Ladner (2009) describe investigations of a system called 
ClassInFocus.  ClassInFocus is an example of a composite screen solution with the goals 
of allowing remote access services, reducing participation barriers in the classroom, and 
reducing visual dispersion.  Through the software, it is possible to have real-time 
accessibility in addition to the presentation of the content on a single computer screen.  
ClassInFocus also includes the ability to record participant collaboration through chats 
and communal notetaking.  Cavender et al. (2009) tested ClassInFocus with a group of 
DHH students to determine the usefulness of features such as visual and automatic 
notifications through three different methods: illumination, darkening/brightening, and 
motion.  Participants appreciated the ability to individually customize the layout of the 
windows as well as set their notification preference. 
 
Summary 
     In the chapter, the scholarly activities and findings in areas related to the education of 
DHH students in higher education environments were discussed.  Those areas included 
the impact of mediated and direct instruction on students, the equivalence of interpreting 
and real-time captioning, reading comprehension, student study habits, student 
perceptions of learning environments, cognition and visual attention, and web 
conferencing technology.  When findings from each area are considered as part of a 
whole, a more complete picture into the different learning experiences of DHH and 
hearing students in mainstream higher education environments emerges.  Some of the 
differences will always exist, such as the number of senses used to receive instruction, 
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however by designing inclusive course experiences some of the differences may be able 
to be reduced or eliminated.    
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Chapter 3 
Methodology 
 
     The chapter addresses the research planned and that which was conducted.  The study 
was conducted at RIT during the fall 2014-2015 academic term.  Preparations began in 
2012 but logistical and resource issues delayed the actual implementation.  There were 
multiple attempts made to conduct the research, even as a trial run.  Though none of the 
attempts were successful, there were valuable lessons learned that contributed to the 
planning and logistical management of the actual implementation.  Description of the 
research methodology originally planned and how it was modified is included along with 
discussions about resource needs, survey instrument development and vetting, and IRB 
approvals.  The procedures followed for course selection, recruitment of participants, and 
implementation of logistics are provided.  Details of the treatment, including data 
collection and maintenance, are specified.  A summary concludes the chapter. 
 
Previous Attempts     
     It is important to discuss prior attempts, that started in 2012, to illustrate how lessons 
learned from those attempts impacted the planning, design, and execution of the actual 
research.  A critical component that proved to be very challenging was the determination 
of potential courses that could be used.  Due to the nature of the research, a suitable 
course needed to satisfy several constraints.   
     One such constraint was to have a sufficient number of hearing and DHH students 
enrolled in multiple sections of a course, so that one section would serve as an 
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experimental section and the other as a control.  Ideally, each course section would have 
an equal distribution between DHH and hearing students.  However, an analysis, 
performed during the summer of 2012, of historical enrollments of university-wide 
courses offered through RIT’s College of Liberal Arts and RIT’s College of Science 
showed that an equal distribution of DHH and hearing students in multiple sections of a 
course was very rare.  Therefore, the goal became the identification of mainstream 
courses that traditionally had the highest proportions of DHH students enrolled.  From the 
courses identified, further investigation was performed to determine if the sections of the 
respective courses were historically scheduled in a computer lab, another constraint of the 
research.  Based on the findings, Data Analysis II, offered by the College of Science 
appeared to be the most viable candidate course.  The course was typically offered each 
term, with multiple sections scheduled, instructors assigned to multiple sections, and all 
sections held in a computer lab.   
     In October 2012, the instructors scheduled to teach sections of Data Analysis II in the 
2012-2013 winter term, were contacted to learn more about the course and determine if 
the course was a viable option.  After meeting with the instructors and explaining the 
anticipated research to them, logistically Data Analysis II was determined to best meet 
the constraints, however, pedagogically, the instructors felt that Data Analysis I was a 
better choice.  Unfortunately, Data Analysis I was not scheduled in a computer lab, a 
violation of a major constraint.  Discussions continued with the instructor scheduled to 
teach two sections of Data Analysis I the next term, and the instructor scheduled to teach 
two sections of Data Analysis II the next term.  Enrollments for all sections of each 
course were monitored to see the distribution of hearing and DHH students.   
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     Ultimately, it was determined that two sections of Data Analysis II would be used for 
a trial run of the research.  To prepare for the trial, coordination occurred with RIT's 
Department of Access Services to have the same team of interpreters scheduled for both 
sections of the course, to ensure consistency in ASL interpretation between the two 
sections, as well as to ensure that the interpreters would be comfortable being recorded.  
One of the sections was designated, randomly, as the experimental section, where the 
interpreters would be recorded and the composite screen solution implemented, while the 
other section would serve as a control group. 
     In November 2012, RIT/NTID's IRB granted approval for the research.  Prior to the 
start of the winter quarter, the instructor was trained on the use of the equipment and 
software needed to capture the contents of a class session.  The instructor practiced and 
developed proficiency using the equipment and software.  The instructor owned and had 
experience with a HoverCam, a document camera that was used to project work that 
would traditionally have been done on a whiteboard.  The prior experience reduced the 
amount of training needed, as the instructor was already familiar and comfortable with an 
alternate way to capture and project board work, a required component for the composite 
screen solution.  
     For the first class session of the 2012-2013 winter term, two sections of Data Analysis 
II were attended, by the researcher, to do introductions with the interpreters, explain the 
study, and work with them to determine appropriate video camera placement.  Although 
staff members within RIT’s Department of Access Services were made aware that one of 
the sections was going to be recorded and that interpreters scheduled needed to be 
comfortable being recorded, the members of the interpreting team scheduled for the 
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sections, were not informed by Access Services staff that they would be recorded.  Each 
interpreter was provided with a copy of the Interpreter Disclaimer that was created for the 
study.  One of the interpreters requested a change to the disclaimer, so neither interpreter 
signed the disclaimer at that time.  However, both interpreters verbally granted 
permission to be recorded for that class session.  
     Also during the first class session, an introduction was given to the class to solicit 
student participants.  Each student in attendance received a hardcopy of the informed 
consent form, which had been approved through RIT/NTID’s IRB.   
     The first lecture was streamed and recorded using Adobe Connect.  The instructor’s 
computer hosted an Adobe Connect meeting that shared the desktop screen of the 
computer through the application, in addition to projecting it through the room's 
projection system.  An external USB microphone was connected to the instructor’s 
computer that captured the instructor’s voice.  Also connected to the instructor’s 
computer, via USB, was a HoverCam document camera that projected board work 
through the projection system and was captured via Adobe Connect.  A second laptop 
was used to connect as a host to the Adobe Connect virtual meeting room being used.  A 
video camera connected to the second laptop captured and streamed video of an ASL 
interpreter.   
     Students in the experimental section were given a URL where, if they wished to do so 
individually, could have entered the Adobe Connect meeting room for the class session 
and viewed the live stream of the session via the composite screen solution.  After the 
lecture was over, the meeting file was saved to RIT’s Adobe Connect server.  The 
recording was checked and it was discovered that video of the interpreters cut out during 
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the recording.  Without interpreting or captions, the recording was not accessible to DHH 
students.  Captions were immediately added to the portion of the recording where 
interpreting was missing, the file saved, and a link to the recording was posted in the 
course section's shell within myCourses, RIT's learning management system.  Students in 
the experimental section would have been able to click on the link to view the recording 
on-demand outside of class for self-paced review. 
     Prior to the second class session, the interpreter consent form was modified, as 
requested by one of the scheduled interpreters, to address concerns of the interpreting 
portion of a recording being distributed outside the scope of the study by students without 
the consent of the respective interpreter.  The modified interpreter consent form was also 
emailed to one of RIT's legal counsel for review.   
     At the second class session, the interpreters raised additional concerns and requested 
that researchers be required to obtain consent from them to display or distribute any 
portion of a class recording that contained interpreting to anyone outside the current 
scope of the research.  Based on that discussion, the consent form was modified into an 
agreement between the researchers, interpreters, and instructor, given that the instructor 
also supplied content to the recordings as well.  In addition, an agreement for the student 
participants was drafted that specified appropriate use of the videos.   
     Upon realization of the extent of interpreter concerns, having received communication 
from RIT’s Department of Access Services management that recording of the interpreters 
was to cease, and that the legal review of the documents by RIT’s legal counsel would 
have taken several weeks, the trial was terminated.  The posted recording links were 
removed from myCourses so that students could no longer access them.  The Adobe 
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Connect meeting room for the class was deleted.  The instructor deleted the video files 
from the RIT Adobe Connect server.  An email was sent to the students in both sections 
notifying them that the study has been terminated and that any informed consent forms 
received would be shredded.  The consent forms were shredded.   
     Another attempt at the research was made during the spring semester of the 2013-2014 
academic year.  Two sections of Introduction to Statistics II, formerly Data Analysis II 
under RIT’s previously used quarter system were to be studied.   
     The instructor was trained on the use of the needed hardware and software prior to the 
start of the term.  The instructor experimented with a HoverCam document camera and a 
Wacom interactive display.  After time was spent using both technologies, the instructor 
felt most comfortable with the use of the HoverCam document camera.  IRB approval for 
the research had not been obtained in time to conduct a full-term study, so it did not take 
place. 
 
Research Methods Employed 
     The majority of the research methods that formed the basis of the previous attempts 
were used.  Purposive, or judgmental, sampling was used to identify eligible courses.  
According to Krathwohl (2009), judgmental sampling involves selecting a representative 
sample of the population, based on the researcher’s knowledge and experience.  This 
method of sampling was needed to identify courses and sections that met necessary 
constraints and reduced possible variances that could have impacted validity.  Possible 
threats to validity included variations in instructors, student enrollment, access services 
provided, access service providers, computer lab(s) used, and the time of day the sections 
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were scheduled.  Effort was made to keep differences between sections to a minimum.  
However, several of the logistics were outside of the control of the researcher.  
     Originally, a mixed-methods (QUAN-QUAL) research approach with a 2 x 2 factorial 
design was planned (Gay, Mills, & Airasian, 2012).  The factors would have been use of 
the composite screen solution (used in experimental course section, not used in control 
course section) and hearing status (DHH, hearing).  The design was selected because it 
enabled the collection of both quantitative and qualitative data to investigate the 
perceptions and impacts of the treatment, the composite screen solution, on the four 
groups.  Student participants would have formed a panel sample, a specific type of cohort 
study where there are repeated instances of data collected from subjects (Krathwohl, 
2009).  A 2 x 2 factorial design allowed for various combinations to be explored, 
including DHH-control course section versus DHH-experimental course section, DHH-
experimental course section versus hearing-experimental course section, DHH-control 
course section versus hearing-control course section, and DHH/hearing- experimental 
course section versus DHH/hearing-control course section.  A mixed-methods research 
approach that included a 2x2 factorial design and a panel sample was intended for all 
attempts and therefore formed the basis for all planning purposes which included 
instrument development and IRB approvals. 
     For the previous attempts, once two sections of a course had been selected, the control 
section and the experimental section were determined randomly.  Student participants 
were recruited from the population of students enrolled in the respective sections.  A 
student participant was classified as “DHH” if the student was eligible to receive access 
services through the NTID, or as “hearing” if the student was not eligible for access 
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services.  Had the prior attempts continued, participants would have been placed into a 
cell of the 2 x 2 study based on whether they were enrolled in the control section or the 
experimental section and whether they were hearing or DHH.   
     The control section would have received no treatment. Student participants in the 
experimental section would have had the opportunity to watch the composite screen 
solution on their computer screen at any point during a lecture.  The composite screen 
solution included the instructor’s voice and computer display along with video of an ASL 
interpreter.  The stream of the composite screen solution was to be recorded with a link 
posted online so that students, in the experimental section, would have been able to 
access a recording online, anytime for self-paced review.  DHH students in both the 
control and experimental sections would have received the access services scheduled to 
be provided for the respective section by RIT’s Department of Access Services.   
     After the previous attempts, with survey instruments developed and validated, and 
IRB approvals obtained, but prior to the start of the 2014-2015 fall term, it was decided to 
change from a 2 x 2 factorial design based on experimental/control sections and 
hearing/DHH students to both course sections being experimental, as previously defined, 
with no designated control section.  The student participants still formed a panel sample.  
The major reason for the change was to increase the number of potential student 
participants, especially DHH students, that could have received the treatment of the 
composite screen solution.     
     Without a randomly selected control section, the experimental research changed to 
causal-comparative research, because the groups were no longer random and the 
independent variable (use of the composite screen solution) was no longer manipulated 
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between groups (Gay, Mills, & Airasian, 2012).  In addition, correlational research was 
used to examine potential relationships between variables (Gay, Mills, & Airasian, 2012). 
As a result, both sections of the course streamed and recorded the treatment of the 
composite screen solution.   
     Quantitative and qualitative data were collected throughout the study.  Students 
completed surveys to provide their perspectives and feedback about the composite screen 
solution, as well as to document viewing activities, which included what aspects of the 
composite screen solution were utilized.  Collected data items were analyzed using 
appropriate qualitative and quantitative data analysis methods, including descriptive and 
inferential statistics.  
     Qualitative data were collected from the faculty participant using a diary method 
(Lazar, Feng, & Hochheiser, 2010).  The faculty participant journaled throughout the 
term to document perceptions as well as any impact that the composite screen solution 
had on the delivery of course content.  The journal was submitted at the end of the term 
with the content analyzed. 
 
Resource Needs Assessment 
     Throughout the design and implementation of the research, a team of subject-matter 
expert advisors in the areas of Deaf culture and education of DHH students, were 
consulted and provided feedback and validation of the proposed practices.  Subject-
matter experts were also utilized for the vetting of developed survey instruments. 
     Based on previous attempts at the research, the resources needed to handle the live 
streaming and recording of class lectures were well known.  The resource requirements 
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were divided into what was needed for a computing lab a course section would be held 
in, resources needed by an instructor, resources needed by a student participant, and 
resources needed by a researcher. 
     Any computing lab room that the course sections would be scheduled in needed to 
have specific resources in place.  The room needed to have enough computers so that 
each student enrolled in the respective section would have dedicated access and use of a 
computer during the scheduled class time.  The computers in the room needed to be 
configured in the same manner so that interactions with the computers by the students 
would be the same regardless of the specific computer selected by a student.  All of the 
computers in the room needed to maintain a persistent connection to RIT's network.   
     The room needed to have a projection system, including screen(s), which could be 
used by the instructor to display content from a computer, or other device, via a VGA 
connection.  Adjustable lighting to support adequate display via the projection system 
onto a screen as well to adequately light an interpreter was also required. 
     The faculty participant needed to utilize various devices and software to capture one’s 
voice, the content of the computer display, and any hand-written content ("board work") 
generated during a class session.  The faculty participant needed a laptop connected by 
VGA to the room's projection system as well as to RIT's computer network.  The faculty 
participant needed to be designated via RIT's Student Information System as the 
instructor for the respective section(s) of the course and have a RIT computer account.  
The faculty participant had to have instructor access and control of the respective section 
shells for the course in myCourses (www.mycourses.rit.edu), RIT’s learning management 
system.  The faculty participant needed to be designated as the host of the "meeting 
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room" to be used for the respective section of the course in RIT's Adobe Connect system. 
     A student participant needed to be officially registered, as designated by RIT's Student 
Information System, as a student in the respective section of the course.  Each student 
participant was required to have a RIT computer account that would allow access to 
myCourses.  The RIT computer account of each student participant needed to be granted 
access to the course section's shell within myCourses, as well as to the "meeting room" 
created for the section within RIT's Adobe Connect server.  A student participant needed 
a device (desktop computer, laptop, tablet, or smartphone) that allowed access to the 
course shell within myCourses outside of scheduled class time. 
     Various devices were needed to facilitate the capture of class elements for live 
streaming and recording.  The instructor needed an external microphone for voice to be 
captured and either an interactive display and/or a document camera to be used to capture 
any content that would typically not be projected, but rather displayed on a whiteboard.  
The devices and any software required for a specific device needed to be connected or 
installed to the instructor’s laptop.  A video camera and tripod were needed to capture 
video of the ASL interpreter, as well as a laptop that was connected to the video camera 
via a port.  A RIT computer account with sufficient access to “host” the virtual "meeting 
room" within RIT's Adobe Connect system and to post links to the recordings in the 
respective section shell within myCourses was also needed. 
     Resources to manage data collected for analysis were also required.  A password 
protected, encrypted external hard drive was used to store the coded data.  A normalized, 
relational database was created using MySQL that efficiently stored data and allowed for 
customized queries and views to be built.  Microsoft Excel was used to store raw data for 
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import into the database as well as a repository to hold data exported from the database, 
based on customized queries and views, to be imported into Minitab Express.  Minitab 
Express was used to analyze data.  Tables or graphs that presented data were created 
using Microsoft Excel. 
 
Survey Instruments 
Development 
     In order to facilitate the collection of data needed to address the research questions, 
survey instruments were developed.  A survey instrument was needed to gather 
demographic data about the student participants (Appendix A).  The demographic data to 
be collected included the student’s name, RIT username, major, whether or not the 
student took the course before, the grade expected to be earned, as well as eligibility and 
preferences for access services.  The survey also inquired whether or not the student had 
any prior experience using Adobe Connect.  
     Another survey instrument (Appendix B) was needed to collect data about the student 
participant's use of the composite screen solution during a class session and the viewing 
of any class recordings outside of class.  The frequency and format at which this survey 
would be administered had major implications in its design as it formed the basis for the 
panel sample.  The frequency that student participants completed the survey had to be 
often enough that recent interactions with the composite screen solution could be 
accurately recalled and documented, yet not so often that the repeated completion of the 
survey would deter participation.  The re-measurement of student participants enabled an 
over time perspective at the level of an individual participant or as cohorts (Krathwohl, 
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2009).  Given that, a consistent survey that gathered both quantitative and qualitative data 
via open-ended and closed-ended questions that followed a logical progression of 
questions was developed.  The familiarity and comfort gained from repeated interactions 
with a consistent survey instrument could result in higher response rates (Panel on a 
Research Agenda for the Future of Social Science Data Collection, Committee on 
National Statistics, & National Research Council, 2013).  The majority of open-ended 
questions requested reasoning and used the simple “why” request as suggested by Saris 
and Gallhofer (2014).  Response alternatives for closed-ended questions were designed 
with consideration of format, number, order, and type of data of possible responses as 
described by Rea and Parker (2014). 
     Also considered, was whether the format of the survey should be electronic or paper-
based.  Student participants at any time, either in or out of class, could have completed an 
electronic survey.  However, this could have been either an advantage or a disadvantage.  
At the end of each class, or whenever the student participant watched a recording outside 
of class, an online survey could have been completed and submitted.  This could have 
provided valuable, real-time data on the interactions of a student participant with the 
composite screen solution.  However, it would have been unrealistic to believe that every 
student participant would have completed the survey immediately after an encounter with 
the composite screen solution.  Without a system to remind a student participant to 
complete a survey, it could have been easily forgotten.  Even with a reminder system in 
place, there would have been no guarantee that the student would have completed the 
survey in a timely manner.  Inconsistency in the rate of data collection from the student 
participants would have had the potential to impact the validity of the results.  For 
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example, a student participant could have used the composite screen solution frequently, 
never completed the online surveys, even with reminders.  Therefore, the maximization 
of response rates was important.  Nulty (2008), examined eight prior studies focused on 
the evaluation of teaching and found that generally paper-based surveys yielded higher 
response rates from students than online surveys.  Morrison (2013) examined five studies 
focused on course evaluations, not included Nulty’s 2008 paper, all of which reported a 
higher response rate for paper-based evaluations over online evaluations.  Personal 
experience as an educator at RIT indicated that survey response rates from students were 
generally higher with paper-based surveys than online surveys.  In addition, paper-based 
surveys would provide a visual reminder to students during class that the survey needed 
to be completed, as well as afford students privacy when completing survey versus 
having their responses displayed on a computer screen that could be seen by others. 
     A paper-based survey could be provided to each student at the beginning of a class 
session and collected at the end of the same class session.  Having a researcher in-person 
that distributed and collected the survey could add a compelling reason for a student 
participant to complete and submit the survey at the end of each class.  
     The potential disadvantage to a paper-based survey was that there could have been a 
gap of time between when a student watched a recording outside of class and when the 
student reported about that interaction at the next class session.  If the student watched 
multiple recordings, it could have been difficult for the participant to recall when and 
what recordings were viewed. 
     From a research perspective, an electronic survey would have been more efficient than 
a paper-based survey.  Data collected via an electronic survey could have stored the data 
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in a format that could have been exported into other software applications.  Data 
collected from a paper-based survey needed to be entered electronically into a format that 
could be used by software applications.  The translation of written data into electronic 
data could have been stored in a format susceptible to human interpretation and entry 
errors.  Additional time and effort were needed to verify the accuracy of data coded from 
paper-based surveys into an electronic format. 
     The length of the survey also needed to be considered.  While it was desired to collect 
as much data as possible from participants, a survey that was too lengthy had the 
potential to create negative experiences for participants that could impact response rates.  
Therefore, the data to be solicited on the survey were examined on a "needs" versus 
"wants" comparison as suggested by Rea and Parker (2014).  A balance tried to be 
obtained between getting the "needed" data and as much "wanted" data as possible, while 
the length of the survey was kept “reasonable”, so that it could be completed efficiently 
and within a time that would be deemed acceptable to a student participant. 
     Appendix B shows the Viewing Log survey template developed to gather the 
experiences of student participants with the composite screen solution in and out of class 
sessions.  The Viewing Log was paper-based and administered during most class 
sessions. 
     The final survey instrument developed was the End of Course Survey (Appendix C).  
The purpose was to allow a student participant to reflect on the term and rate the 
frequency with which various resources related to the course were utilized.  It also served 
to gather qualitative data on the opinions and perceptions the student participant had 
about the composite screen solution.  The survey provided an overall perspective of the 
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composite screen solution and its usage in a course, rather than the viewing log, which 
focused on specific instances of use. 
Validation 
     In order to ensure the validity and reliability of researcher-created instruments, the 
instruments were examined and validated by a panel of experts in the respective field and 
modified as needed based on feedback.  Feedback received by the panel members was 
reviewed and incorporated into the versions of the surveys submitted to RIT and NSU's 
IRBs.  Feedback from a panel member proved especially useful when the actual research 
was conducted.  
     The feedback received during the survey instrument validation process from a panel 
member, raised the point that "dosage" (usage) of the treatment (the composite screen 
solution) in the experimental section would not be constant or consistent since student 
participants could self-select the duration of a "dosage" of the composite screen solution, 
as well as to not receive a "dose" by not using the composite screen solution.  Therefore, 
it could be possible for participants in an experimental section to be the equivalent of 
"control" subjects, based on their self-selected non-use of the composite screen solution.  
The nature of the self-selected dosing also meant that classification of a student 
participant as an "experimental subject" or a "control subject" could have changed for 
each student participant as their usage of the composite screen solution, in and out of 
class, potentially changed from class session to class session, week to week, or any 
possible number of times throughout the semester.  Given the feedback and that the 
number of NTID-supported students enrolled in the course sections ultimately used was 
lower than desired, making a dedicated "control" section seemed less than ideal and 
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contributed to the decision to change to a causal-comparative study approach that utilized 
both course sections. 
 
IRB Approvals 
     IRB approvals were obtained from both NSU (Appendix D) and RIT (Appendix E).  
The informed consent forms that were created and approved for student participants were 
based on an anticipated experimental section (Appendix F) and a control section 
(Appendix G), although only the experimental versions of the forms ended up being used 
for both course sections.  An informed consent form was also created and approved for a 
faculty participant (Appendix H). 
     In addition, students needed to be aware that videos were for their use only with no 
guarantees of effectiveness.  A Streamed/Recorded Lecture Content Terms of Use 
document (Appendix I) was created.  If a student were to elect not to sign the terms of 
use document, then the student would not be accepted as a student participant. 
 
Course Selection 
     Beginning in March 2014, purposive sampling was used to identify potential courses 
from the population of courses offered by RIT for the 2014-2015 fall semester that 
historically had at least a 30% enrollment of DHH students.  DHH students were 
classified as students who received access services through the NTID.  At that point in 
time, the schedule of RIT course offerings was available, but instructors had not yet been 
assigned to sections and registration for the term had not been opened for student 
enrollment.   
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     From the schedule of offerings, it appeared that the course previously identified as an 
ideal candidate, Introduction to Statistics II, had fewer sections offered for the fall 
semester than what was offered for a spring semester.  In a fall semester, demand was 
primarily for Introduction to Statistics I, formerly Data Analysis I under the quarter 
system.  Introduction to Statistics I was the first course in a two-course statistics 
sequence.  Hence, the majority of enrollments for Introduction to Statistics II was for a 
spring semester and therefore more sections were offered during a spring term.  However, 
there appeared to be enough sections of Introduction to Statistics II offered for the 2014-
2015 fall semester to have it noted as a candidate.   
     Other candidate courses throughout the university that had multiple sections offered, 
with enrollments of both hearing and DHH students, and scheduled in a computer lab 
were also noted.  The list consisted of Introduction to Statistics II and four courses 
offered through the College of Computing and Information Sciences.  In order to select 
an appropriate course from the candidates, course sections needed instructors assigned 
and students needed to enroll in course sections.      
     RIT students are not allowed to enroll in courses for a fall semester until the last few 
weeks of a “current” spring semester.  Incoming fall semester first-year and transfer 
students to RIT are often registered for courses by RIT staff over the summer.  Student 
enrollment in course sections could change until the end of the first week of a term.  After 
the first week of a term, a student could elect to withdraw from a current course.  
     In addition, room assignments for scheduled course sections could change as 
adjustments to the scheduled offerings are made as a term approaches.  Student 
enrollments and room locations for the candidate courses were monitored throughout the 
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summer.   
     The decision regarding the course and sections for the fall semester needed to be made 
at just the right time.  The decision needed to be made late enough so that student 
enrollments, instructor assignments, and room assignments "settled", but early enough so 
that any logistical changes needed to reduce variations in access service provider staffing, 
instructors, or room assignments could be made, if possible, for the selected course 
sections.   
     As summer progressed, it became clear that Introduction to Statistics II would not be a 
viable candidate due to fewer sections being offered and the scheduling of instructors, 
which would not be changed.  The four potential courses offered through the College of 
Computing and Information Sciences were still viable options.  However, given that 
courses offered through the College of Computing and Information Sciences tended to 
have lower DHH enrollment in course sections than university-wide courses, targeting 
courses with relatively "high" DHH enrollment was a priority. 
     By the end of July 2014, a course and sections of the course needed to be selected.  
Taking into account all of the constraints and considerations, Web II, offered through the 
College of Computing and Information Sciences appeared to be the best possible 
candidate on July 31, 2014.  There were two sections of the course offered with the same 
instructor.  Section 02 was scheduled on Tuesdays and Thursdays from 11:00am – 
12:15pm, with five out of the 29 currently enrolled students being DHH.  Section 03 was 
scheduled on Tuesdays and Thursdays from 3:30pm – 4:45pm, with five out of the 30 
currently enrolled students being DHH.  Both sections were scheduled in the same 
computer lab, which had a sufficient number of computers so that each student would 
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have one to use. 
 
Selecting the Faculty Participant 
     An email was sent to the instructor of the two viable sections of Web II to explain the 
research and extend an invitation to be the faculty participant, provided other logistics 
could be worked out.  The instructor was willing to be the faculty participant using two 
sections of Web II for the research. 
     Once logistics were addressed and it was apparent that the research was going to be 
conducted, the instructor was formally given the Approved Instructor Consent Form 
(Appendix H).  The instructor signed the form and was given an executed copy.  The 
executed original was kept in a locked filing cabinet in the researcher’s locked faculty 
office at RIT. 
 
Logistics 
     The Department Chair of the Information Sciences and Technologies department that 
offered Web II, was emailed notification of the research and a request for assistance in 
ensuring consistency between the course sections.  The research and its constraints were 
explained and a request was made that instructor’s teaching assignments for the 
upcoming term remain as scheduled and that the same teaching assistant be assigned to 
both course sections.  The instructor’s teaching assignments did not change and the same 
teaching assistant was scheduled for both sections of Web II.  However, prior to the start 
of the term, section 03 was moved to a different lab room.  The lab rooms were different 
in physical size, but had comparable hardware and software, such that student 
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interactions with the computers should be the same in either room.  
     Representatives from RIT's Department of Access Services were contacted via email 
to inform them that the research was going to take place during the upcoming term and to 
request appropriate, consistent access service providers for the course sections.  The 
request included the need to have two interpreters that were comfortable with the 
research and being recorded every class for the entire semester scheduled as a team for 
both of the course sections.  RIT’s Department of Access Services was able to schedule a 
team of two interpreters that were comfortable being recorded to both sections of the 
course.  The request also included that the same note-taker be assigned to both sections.  
Unfortunately, according to representatives, note-takers tended to be students who were 
also enrolled in the course, so it was unlikely that the request would be satisfied.  
Ultimately, there was a different note-taker assigned to each of the course sections. 
     Prior to the start of the term, a meeting with the instructor was held to go over the 
hardware and software setup for streaming and recording the class sessions.  The 
instructor reported prior experience with myCourses and Adobe Connect, as well as 
working with an external microphone.  The instructor also had an opportunity to 
experiment with the Wacom interactive display and the HoverCam document camera.  
Given previous experience teaching the course, the instructor did not anticipate writing 
frequently on the board.  Therefore, the instructor elected to use the document camera for 
the term because it was physically smaller and easier to use compared to the interactive 
display.  
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Recruiting Student Participants 
     On Tuesday, August 26, 2014, both sections of the instructor’s Web II course were 
attended to introduce the researcher, the research, explain the composite screen solution 
and recordings, as well as address any questions or concerns.  A copy of the 
"experimental" Approved Informed Consent – Student Participant form (Appendix F) and 
the Streamed/Recorded Lecture Content Terms of Student Use form (Appendix I) was 
given to each student in attendance. 
     The first class was not recorded because consent to record the interpreters had not yet 
been obtained.  Before the start of class, the researcher talked with the interpreting team, 
assigned to both sections, and provided them with the documents that were given to the 
students, along with copies of the Interpreter Consent form (Appendix J) for each of them 
to review and sign.  The interpreters had been informed about the research by a 
representative from RIT’s Department of Access Services and were assigned based their 
openness to being recorded. 
     Both interpreters submitted signed forms to the researcher.  A copy of the executed 
form was given to the respective interpreter, with the originals kept in a locked filing 
cabinet in the researcher’s locked faculty office at RIT. 
     The first streamed/recorded class for both sections occurred on Thursday, August 28, 
2014.  The setup and streaming/recording was successful.  However, at the end of section 
03's class, the instructor realized that section 02 had been informed about a homework 
assignment, but section 03 had not.  Based on that, it was agreed that the notes from the 
respective note takers would not be shared between both sections, as originally planned.  
Although this introduced a variance, it was in the best interest of the DHH students to 
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only receive the set of notes from the section they were enrolled in. 
     The live stream and recorded lectures were accessible to all students in both sections 
during the Add/Drop period at RIT, the first seven days of a term.  This allowed students 
to explore the composite screen solution to help them decide whether or not to participate 
in the study.  Also, during the Add/Drop period student enrollment in the sections could 
have changed.   
     The Add/Drop period concluded at the end of Tuesday, September 2, 2014.  
Afterwards, the Adobe Connect “meeting” room permissions, for the live streams, were 
changed so that only the instructor, assigned interpreters, researchers, and participating 
students would have access.  Permissions for the links to recordings in myCourses were 
also changed so that only the instructor, assigned interpreters, researchers, and student 
participants could access. 
     As students turned in signed informed consent forms, they were given a Participant 
Background Survey (Appendix A) to complete and return.  The researcher then signed 
the submitted informed consent form and made a copy of the executed informed consent 
form and gave it to the respective student participant for their records, while the original 
executed form was kept in a locked filing cabinet in the researcher’s locked faculty office 
at RIT.  From that point forward, the student was considered a “student participant” and 
would be granted access to the Adobe Connect "meeting room" for the course and to the 
links for the recorded lectures in myCourses.  Out of the 31 students enrolled in section 
02, 26 became a student participant.  In section 03, there were 30 students enrolled, with 
15 that elected to be a student participant.     
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Treatment 
     The majority of class sessions followed a pattern.  The pattern provided consistency 
for students enrolled in the respective section and to the instructor.  The pattern included 
an online quiz taken by students via myCourses, RIT’s learning management system, and 
a lecture, including demonstrations.  For the term, the lectures for both sections were live 
streamed, via Adobe Connect, during the respective class sessions and recorded for later 
viewing by student participants. 
     The online quiz that students took at the start of a class session focused on the material 
covered during the previous class session.  The respective quiz was available for the first 
30 minutes of class.  The quiz was only accessible to students who were physically 
present in the lab during the time the quiz was available.  Therefore, students who did not 
go to class or arrived more than 30 minutes late to class were not allowed to take the 
respective quiz. 
     During each class session’s lecture, student participants would control their dosage 
(usage) of the treatment (the composite screen solution).  For those students who 
connected to a live stream via the composite screen solution, they would also control how 
much of their attention would be given to the live stream versus watching the actual live 
elements. 
     There were two pretest/posttest scenarios conducted.  The first scenario focused on 
MySQL with PHP.  A three-question pretest was given at the start of the November 20, 
2014 class sessions to assess incoming student knowledge of using MySQL with PHP 
with the content covered during the class session.  The posttest was given to students at 
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the start of the November 25, 2014 class sessions.  Ideally, the posttest should have been 
given on November 20, 2014, but that was not possible. 
     The second scenario focused on database connectivity.  The nine-question pretest quiz 
for Database Connectivity was given to the students at the start of the November 18, 2014 
class sessions.  Database connectivity was covered during the November 18, 2014, 
November 20, 2014, and November 25, 2014 class sessions.  The posttest was given at 
the start of class on December 2, 2014.  
Data Collection and Maintenance  
     Prior to the start of each class session, a copy of the viewing log for the respective 
date (Appendix B) was placed at each seat in the room.  This provided privacy to both the 
student participants and students who had elected not to participate.  At the end of a class 
session, student participants that completed the viewing log would either leave it at their 
seat or give it directly to the researcher.  Any viewing logs that were left behind were 
collected with completed viewing logs separated from the blank viewing logs.  The 
completed viewing logs were placed in a locked filing cabinet in the researcher's locked 
faculty office at RIT and the blank viewing logs were shredded.  Additional out of class 
viewing logs were made available during class sessions for student participants that 
viewed more than two recordings since the last class session to document their viewings.  
Any additional out of class viewing logs submitted were correlated and stored with the 
respective initial viewing log submission. 
     During each class session, student participants had the opportunity to watch the 
composite screen solution on their computer screen at any point during a lecture.  The 
composite screen solution included the instructor’s voice, the instructor's computer 
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display, along with video of the interpreter.  At the end of each class session for the 
respective section, a link to the recorded stream was posted to the myCourses shell shared 
by both sections.  The link included the section number of the respective class and the 
date of the lecture, so student participants would be able to find the recordings for their 
respective section. 
     At the end of the term, student participants were given the End of Course Survey 
(Appendix C) to complete and return.  The survey allowed students to provide 
quantitative and qualitative data about their individual use of the composite screen 
solution throughout the semester.  Completed End of Course Surveys were placed in a 
locked filing cabinet in the researcher's locked faculty office at RIT and any blank End of 
Course Surveys were shredded. 
     Focus group sessions were conducted toward the end of the term.  On December 2, 
2014, an email invitation to participate in the focus group sessions was sent to all student 
participants.  In order to accommodate as many focus group participants as possible, 
there were four scheduling options available for participants to select from, if interested 
in participating in a focus group session.  Students could have chosen between 5:00pm – 
6:00pm or 6:00pm – 7:00pm on either Tuesday, December 9, 2014 or Wednesday, 
December 10, 2014. 
     The focus group sessions were held in a studio space in the NTID.  The equipment in 
the studio was used to capture the video and audio from the focus groups.  A staff 
member from the NTID that supervised the studio managed the equipment and recording 
during all focus group sessions.  Interpreters were present at every focus group session 
and provided interpreting for one of the researchers and for any DHH student participants 
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that were present.  At the end of a focus group session, each student participant was given 
five dollars as compensation for time spent in the session.  The focus group recording 
files were sent by the NTID studio staff member to the researchers using RIT’s Tiger File 
Exchanger, an application that securely transfers files between RIT authenticated users.  
The involvement of the other researcher was limited to facilitating the focus group 
sessions and the analysis of the focus group data. 
     Survey data were coded and stored electronically on a password protected, encrypted 
external hard drive kept in a locked filing cabinet in the researcher’s locked faculty office 
at RIT.  Survey data were coded electronically into an Excel worksheet.  After data were 
added to the spreadsheet they were reviewed for accuracy.   
     Additional data were collected and entered into Excel worksheets.  Data were 
collected via reports generated from Adobe Connect, contents of myCourses section 
shells for the studied sections, and RIT’s Student Information System.  The additional 
data collected were coded and entered into Excel worksheets and checked for data entry 
accuracy. 
     A relational database was created using MySQL.  Data from Microsoft Excel 
worksheets were imported into the MySQL database for customized queries and views to 
be used to generate specific data sets for statistical analysis.  Data sets were imported into 
Minitab Express for statistical testing.   
     Data were summarized and presented via tables and graphs.  Tables and graphs were 
created using Microsoft Excel. 
     The journal maintained by the faculty participant was submitted via email at the end 
of the term.  The submitted journal was an overall summary of the instructor’s 
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perceptions, rather than the intended in-the moment documentation of experiences.  The 
contents of the journal were analyzed and summarized. 
 
Summary 
     The chapter began with a description of previous attempts at the research, which 
helped to identify logistical issues and resource needs going forward.  The research 
methods employed for the previous attempts, along with modifications made for the 
actual research were discussed.  The anticipated resources needed were identified.  The 
design and implementation of the survey instruments were discussed with validated, IRB 
approved versions appearing in the appendices.  
     Also, the chapter included a discussion of how the research was conducted.  It 
included the process and procedures used for selecting a course, recruiting participants 
(faculty and student), logistics, treatment, and the collection and maintenance of data.   
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Chapter 4 
Results 
 
     The chapter details the analysis of the quantitative and qualitative data collected and 
the results obtained.  Demographics are provided for all students enrolled in the course 
sections studied, as well as for student participants.   
     The data were analyzed from multiple grouping perspectives, primarily based on 
course section and hearing status, consistently throughout the semester.  An alpha 
significance level of .05 was used for all tests.   
     Two-tailed, independent sample t-tests, with equal variances assumed based on an 
examination of Levene’s p value, were performed in order to determine equivalence of 
specified groups based on various assessments (Minitab Inc., 2016).  The skewness and 
kurtosis of the data used in the t-tests were examined.  Terrell (2012) recommends that 
when skewness or kurtosis values are outside of a ± 2 range, that a nonparametric test be 
used.  For those instances, a Mann-Whitney U test was executed and the resulting p value 
used. 
     The analysis is organized based on groupings of the data collected in relation to the 
research questions posed.  A summary of the results is provided. 
 
Student Demographics 
     There were a total of 61 potential student participants as shown in Table 2.  Of that 
total, 31 students were enrolled in section 02 of Web II, while the remaining 30 were 
enrolled in section 03.  Out of the 31 students enrolled in section 02, seven students, 
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approximately 23%, were NTID supported.  Out of the 30 students enrolled in section 03, 
five students, approximately 17%, were NTID supported. 
 
Table 2 
Demographic Data for All Students Enrolled in Sections 02 and 03 of Web II During Fall 
2014 Term 
 
Demographic Section 02 Section 03 Total 
Number of students enrolled 31 30 61 
NTID Support    
    NTID supported 7 5 12 
    Not NTID supported 24 25 49 
Year Level    
    1 1 2 3 
    2 11 13 24 
    3 11 7 18 
    4 8 6 14 
    5 0 2 2 
 
 
     There were 41 students who elected to become student participants, as shown in Table 
3.  Of that total, 26 student participants were enrolled in section 02, while 15 student 
participants were enrolled in section 03.  Thus, approximately 84% of students enrolled 
in section 02 and 50% of the students enrolled in section 03 were participants. 
  
  
62 
Table 3 
Demographic Data for Student Participants Enrolled in Sections 02 and 03 of Web II 
During Fall 2014 Term 
 
Demographic Section 02 Section 03 Total 
Number of student participants 26 15 41 
NTID Support    
    NTID supported 6 5 11 
    Not NTID supported 20 10 30 
Year Level    
    1 1 1 2 
    2 8 4 12 
    3 10 5 15 
    4 7 4 11 
    5 0 1 1 
 
 
Analysis of Incoming Group Equivalences 
     Given that there were two distinct sections of the Web II course being studied and that 
students self-enrolled into a section, it was necessary to determine if the relevant groups 
of student participants were equivalent or not at the start of the term.  The cumulative 
GPA going into the 2014-2015 fall term was significantly higher for the student 
participants enrolled in section 02 (M = 3.21, SD = 0.55) than student participants 
enrolled in section 03 (M = 2.84, SD = 0.45), t(37) = 2.18, p = .04.  There was a student 
participant in each of the course sections that had not previously taken a course at RIT 
and therefore did not have a cumulative GPA.   
     There was no significant difference between student participants enrolled in section 02 
that previously took Web I (M = 3.09, SD = 1.00) and student participants enrolled in 
section 03 that previously took Web I (M = 3.23, SD = 0.93), t(34) = -0.43, p = .67.  
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There were three students enrolled in section 02 and two students enrolled in section 03 
that did not take Web I at RIT. 
     An analysis was also performed to see if there was a difference between student 
participants enrolled in the course sections based on hearing status.  There was no 
significant difference in the cumulative GPAs earned, going into the semester, by DHH 
student participants (M = 2.99, SD = 0.42) and hearing student participants (M = 3.11, SD 
= 0.58), t(37) = 0.64, p = .53.  There were two hearing student participants that did not 
yet have a cumulative GPA at RIT. 
     There was no significant difference in Web I course grades earned by hearing student 
participants (M = 3.24, SD = 0.97) and DHH student participants (M = 2.91, SD = 0.94), 
t(34) = 0.95, p = .35.  There were five hearing students who did not take Web I at RIT. 
 
Utilization Analysis 
     Quantitative data collected and analyzed from the Adobe Connect connection logs 
provided an actual record of student participant connections to each live stream of the 
composite screen solution during each class session.  The compilation of the Adobe 
Connect connection logs enabled an analysis into the overall usage of the composite 
screen solution during class throughout an entire semester. 
     There were a total of 24 live streams for section 02.  The average length of the live 
streams for section 02 was 67.38 minutes.  On average, 9.17 student participants enrolled 
in section 02 connected to live streams during the class sessions.  The average duration of 
the live stream connections made by student participants enrolled in section 02 per class 
session was 53.18 minutes.  Cumulatively, across the entire semester for section 02, 
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student participants connected for a total of 11,699 minutes, the lowest cumulative 
connection time by a student participant was 0 minutes, the highest cumulative 
connection time was 1,385 minutes, and the average cumulative connection time for 
student participants was 449.96 minutes. 
     There were a total of 24 live streams for section 03.  The average length of the live 
streams for section 03 was 68.88 minutes.  On average, 1.58 student participants enrolled 
in section 03 connected to the live streams during the class sessions.  The average 
duration of the live stream connections made by student participants enrolled in section 
03 per class session was 40.08 minutes.  Cumulatively, across the entire semester for 
section 03, student participants connected for a total of 1,523 minutes, the lowest 
cumulative connection time by a student participant was 0 minutes, the highest 
cumulative connection time by a student was 527 minutes, and the average cumulative 
connection time for student participants was 101.53 minutes. 
     A Mann-Whitney U test indicated that the number of student participants that 
connected to the live streams for section 02 (Mdn = 9.50) was significantly different than 
the number of student participants that connected to a live stream in section 03 (Mdn = 
1.00), U = 7, p < .0001.  Figure 1 shows the percentage of student participants from each 
respective section that connected to the live stream during the specified class session, out 
of the number of student participants present.  Data points for October 9th and October 
16th were not included because the number of student participants present was not 
determined for those class sessions.  Data points for November 13th were not included 
because the live stream was not used for class sessions due to student presentations. 
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Figure 1.  Percentage of student participants by section that connected to the live stream 
 
      When considering hearing status, on average 1.58 DHH student participants enrolled 
connected to live streams during the class sessions, compared to an average of 9.17 
hearing student participants.  The average duration of the live stream connections made 
by DHH student participants per class session was 44.48 minutes and was 52.42 minutes 
for hearing student participants.  Cumulatively, across the entire semester, hearing 
student participants connected for a total of 11,605 minutes, the lowest cumulative 
connection time by a hearing student participant was 0 minutes, the highest cumulative 
connection time by a hearing student participant was 1,385 minutes, and the average 
cumulative connection time for hearing student participants was 387 minutes.  
Cumulatively, across the entire semester, DHH student participants connected for a total 
of 1,689 minutes, the lowest cumulative connection time by a DHH student participant 
was 21 minutes, the highest cumulative connection time by a DHH student participant 
was 704 minutes, and the average cumulative connection time for DHH student 
participants was 154 minutes. 
     A Mann-Whitney U test indicated that the number of DHH student participants that 
0
10
20
30
40
50
60
70
80
90
100
August		28 September	
2
September	
4
September	
9
September	
11
September	
16
September	
18
September	
23
September	
25
September	
30
October	2 October	7 October	9 October	16October	21October	23October	28October	30 November	
4
November	
6
November	
11
November	
13
November	
18
November	
20
November	
25
%	of	Section	02	Student	Participants	that	Connected %	of	Section	03	Student	Participants	that	Connected
  
66 
connected to the live streams (Mdn = 1) was significantly different than the number of 
hearing student participants that connected to a live stream (Mdn = 9), U = 10, p < 
0.0001.  Figure 2 shows the percentage of DHH student participants that connected to the 
live stream out of the total number of DHH students present for the specified class 
session by section.  Figure 3 shows the percentage of hearing student participants that 
connected to the live stream out of the total number of hearing student present for the 
specified class session by section.  Figure 4 shows the percentage of student participants 
that connected to the live stream, out of the total number of student participants present, 
based on hearing status. 
 
Figure 2.  Percentage of DHH student participants that connected to the live stream 
 
Figure 3.  Percentage of hearing student participants that connected to the live stream 
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Figure 4.  Percentage of student participant connections based on hearing status 
 
     The Adobe Connect connection logs facilitated an analysis of the actual use of the 
composite screen solution by student participants during class sessions.  However, the 
connection logs did not provide insight into why a student participant chose to connect to 
a live stream, how much of the stream was actually watched, and how it was watched.  
The Class Viewing Logs (CVLs) helped to solicit the data by providing a way for student 
participants to self-report on their interaction with the composite screen solution during 
each class session.  There was a total of 450 CVLs submitted by student participants 
during the term.  The CVLs submitted by student participants in section 02 totaled 291, 
while section 03 totaled 159.  CVLs submitted by DHH student participants totaled 139, 
while the hearing participants submitted a total of 311 CVLs.  When the aggregate of the 
CVL responses from the entire semester, shown in Table 4, was considered along with 
the actual utilization of the composite screen solution, two major themes of student 
utilization were identified. 
Theme #1 – Location, Location, Location 
     Given the significant difference in student usage of the composite screen solution 
based on the section of the course a student participant was enrolled in, the CVLs were 
analyzed to see if possible themes would emerge to explain the difference in the use of 
the composite screen solution during class sessions between the two course sections.  
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Again, significantly, on average, more student participants enrolled in section 02 
connected to the live stream during class sessions than the student participants enrolled in 
section 03.  
 
Table 4 
CVL Summary of Responses 
 
 
DHH Hearing DHH Hearing Total
(n  = 115) (n  = 176) (n  = 24) (n  = 135) (N  = 450)
Connection to live stream during class
     Connected 18 111 7 22 158
     Not connected 97 65 17 113 292
          Valid total 115 176 24 135 450
Reason for not connecting to live stream
     Not needed 61 44 2 60 167
     Did not know how to connect to live stream 0 0 0 1 1
     Not able to connect to live stream 0 1 1 0 2
     Website not found 0 1 1 0 2
     Did not want to be distracted 7 1 2 9 19
     Prefer to watch interpreter/instructor 26 12 10 15 63
     Too busy to connect 2 0 0 4 6
     Forgot to connect 0 2 0 1 3
     Not specified/Invalid response 1 4 1 23 29
          Valid total 97 65 17 113 292
Reason for connecting to live stream
     Curious about the live stream 6 10 2 5 23
     Clearer/easier to see via computer screen 1 44 1 10 56
     To see code examples 5 43 1 1 50
     To watch interpreter and slides on computer screen 1 0 0 0 1
     Easier to pay attention 0 4 2 1 7
     It is a nice addition to the instruction 0 1 0 0 1
     Easier to take notes 0 0 0 2 2
     Habit 0 4 0 0 4
     Just in case I wanted to watch it 0 0 0 1 1
     I was sick at home and wanted to see the lecture 0 1 0 0 1
     Not specified/Invalid response 5 4 1 2 12
          Valid total 18 111 7 22 158
Helpfulness of live stream
     Helpful 12 96 4 15 127
     Not helpful 3 12 2 4 21
     Not specified 3 3 1 3 10
          Valid total 18 111 7 22 158
Reason live stream was helpful
     Could not see projection screen 2 9 0 0 11
     Clearer/easier to see than the projection screen 0 40 3 5 48
     Provided direct line of sight to code 6 15 1 1 23
     Examples and code on the same computer screen 1 21 0 1 23
     Allowed the slides to be on computer screen 0 0 0 1 1
     Could follow along with instructor 0 8 0 6 14
     All elements were on the computer screen 1 0 0 1 2
     I was able to get the information without being in class 0 1 0 0 1
     Could take a screen capture of code so I did not fall behind 0 1 0 0 1
     Could be watched again later 2 0 0 0 2
     Not specified 0 1 0 0 1
          Valid total 12 96 4 15 127
Reason live stream was not helpful
     Live stream was distracting 0 1 0 0 1
     Preferred to watch instructor/interpreter 2 3 1 2 8
     Technology does not help with learning 1 0 0 0 1
     Did not provide any visual advantages 0 7 1 2 10
     Not specified 0 1 0 0 1
          Valid total 3 12 2 4 21
Percentage of the live stream watched
     100% 4 19 0 7 30
     75% 6 42 1 5 54
     50% 2 30 1 1 34
     25% 2 13 4 4 23
     0% 0 4 0 2 6
     Not specified 4 3 1 3 11
          Valid total 18 111 7 22 158
How was the live stream watched
     Watched throughout 0 55 0 8 63
     Focused on a specific portion of the lecture 8 45 6 6 65
     Not specified/Invalid response 10 9 0 7 26
          Valid total 18 109 6 21 154
Section 02 Section 03
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     Out of the 129 total CVL responses from student participants in section 02 that 
reported connecting to the live stream, 94 responses (72.87%) reported connecting based 
on visual reasons.  The visual reasons for connecting to the live stream included 
‘Clearer/easier to see via computer screen’ (n = 45), ‘To see code examples’ (n = 48), and 
‘To watch interpreter and slides on computer screen’ (n = 1).  There were 72 responses 
(55.81%) that reported that the live stream was helpful based on visual reasons.  The 
visual reasons that the live stream was helpful included ‘Could not see projection screen’ 
(n = 11), ‘Clearer/easier to see than projection screen’ (n = 40), and ‘Provided direct line 
of sight to code’ (n = 21). 
     Out of the 29 total CVL responses from student participants in section 03 that reported 
connecting to the live stream, 13 responses (44.83%) reported connecting based on visual 
reasons.  The visual reasons included ‘Clearer/easier to see via computer screen’ (n = 11) 
and ‘To see code examples’ (n = 2).  There were 10 responses (34.48%) that reported the 
live stream was helpful based on visual reasons.  The visual reasons that the live stream 
was helpful included ’Clearer/easier to see via computer screen’ (n = 8) and ‘Provided 
direct line of sight to code’ (n = 2). 
     It is important to recall that section 02 was scheduled in a different computer lab than 
section 03.  In order to determine if the room that each respective section was scheduled 
in may have impacted the use of the composite screen solution during class sessions, an 
investigation into each of the rooms was conducted. 
     The difference in the average number of total connections for the live streams between 
section 02 and section 03, as well as the reasons for the use/non-use of the composite 
screen solution during class sessions, might be attributed to differences in the rooms that 
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the sections were held in.  Section 02 was held in Golisano Hall, room 3510, while 
section 03 was held in Golisano Hall, room 3690.  The location and relative size of the 
rooms can be seen in Figure 5. 
 
 
Figure 5.  Partial floor plan of Golisano Hall indicating the rooms used (Adapted from 
“070 – Golisano Hall – 3rd Floor” by Rochester Institute of Technology)  
 
 
     When scheduling courses in each of the respective rooms, the number of students 
allowed to register into a course section is constrained to the number of student 
computers in the room.  Room 3510, used by section 02, had 30 student computers and 
room 3690, used by section 03, had 36 student computers.  However, in an attempt to 
equalize the maximum number of students in each of the Web II sections, the maximum 
student enrollment for each section of Web II was set to 30 students.  Again, for the term 
the research was conducted, student enrollment in section 02 was 31 and the student 
enrollment in section 03 was 30.   
Room	3690	– Section	03
Room	3510	– Section	02
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     Section 02 was overloaded by one student.  Overloading students into a course was at 
the instructor’s discretion.  The reason for the overload was unknown as well as whether 
or not the additional student shared a student computer with another student or brought a 
laptop to class to use. 
     The enrollment in each section provided a potential seating advantage to section 03.  
Given that section 03 had 36 student computers available for student use and only 30 
students enrolled in the course section, meant that there were six extra computers 
available for use.  Having six extra computers in the room always provided students with 
multiple options of where to sit during a class session.  However, with section 02 having 
30 student computers and 31 students enrolled, the number of seating options decreased 
as students arrived for a class session.  Although, it was incidentally observed that after 
the first few weeks of classes, students in both sections tended to sit at the same computer 
each class session. 
     The configuration of each room could have also impacted whether or not students 
decided to utilize the live stream of the composite screen solution during a class session.  
Each room had at the “front”, from left to right, the instructor, the projection screen, and 
an ASL interpreter.  However, the combination of room size along with the configuration 
of the room, including the placement of lighting fixtures, tables with student computers, 
the projector, and the projection screen, likely impacted a student’s decision of whether 
or not to utilize the live stream during a class session.   
     When Golisano Hall was planned, room 3690 had been architected with the intended 
purpose of being a teaching lab.  Given the expected usage of the room certain design 
decisions were made such as having a raised ceiling to accommodate indirect lighting 
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with multiple lighting configurations allowed, a ceiling-embedded projection screen, and 
a ceiling-mounted projector, having a wide aisle in front of the projection screen that 
offset viewing to reduce potential visual obstructions, and having the projector positioned 
such that what is displayed from an instructor’s computer could be viewed considering 
the height of the tables with computers on them.  The physical manifestation of the 
design decisions for room 3690 are reflected in Figure 6. 
 
 
Figure 6.  Configuration of room 3690, used for section 03 
 
     Years after Golisano Hall had been built, room 3510 was re-purposed to be a teaching 
lab to hold 30 student computers.  Therefore, the design decisions that had been made for 
room 3510 at the time the building was built, became constraints when the room had to 
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become a teaching lab.  The placement of direct fluorescent lighting, with limited lighting 
options, in relation to the projection screen was not ideal and created a darker “front” of 
the room.  The projection screen, which had to be suspended from a lower ceiling, needed 
to be smaller and centered to provide sufficient whiteboard space, as well as, room for the 
instructor and the interpreters.  The door at the “back” of the room was not centered to 
the width of the room, which impacted the placement of a main aisle and the tables, 
resulting in computers directly in front of the projection screen.  The overall result, as 
seen in Figure 7, is a more tightly packed physical space where a student’s view of the 
instructor, projection screen, and ASL interpreter could be negatively impacted. 
 
 
Figure 7.  Configuration of room 3510, used for section 02 
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     During the term, course content was primarily delivered by the instructor’s computer 
via the projector onto the projection screen.  Often, a class session would include a live 
demonstration of a topic where students would be allowed to follow along with the 
instructor using their computer.  Therefore, the ability to see the content displayed on the 
projection screen was very important.  An informal experiment was conducted to see if 
the room configurations could have impacted the ability of students to see what was 
being projected.   
     The experiment involved a laptop with a blank Microsoft Excel worksheet opened and 
maximized to fill the entire screen of the laptop.  The laptop was connected to the 
projection system, with no manual changes being made to either the laptop’s display 
settings or the settings of the respective projector.  A picture was taken in each room 
from the perspective of a student sitting in the last row, at the computer second from the 
left of the aisle.  Figure 8 shows that the entire projection from the laptop is visible from 
the student seat tested in room 3690. 
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Figure 8.  Sample student view of projection screen in room 3690 
 
     Figure 9 shows that in room 3510 a student sitting in front of a computer at the same 
tested location has an obstructed view of the projection screen.  The portion of the 
projection that is obstructed can be partially seen when a student sits to the right of the 
computer, as shown in Figure 10. 
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Figure 9.  Sample student view of projection screen in room 3510 
 
 
 
Figure 10.  Offset sample student view of projection screen in room 3510 
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     To determine the amount of the projection that was not able to be seen from the test 
position in room 3510, random characters were entered into the first column of the 
spreadsheet in the last row of the spreadsheet that was able to be entirely viewed from the 
test position.  Figure 11 shows a closer view of the projection screen in room 3510 which 
indicates that close to one-third of the projection was obstructed. 
 
 
Figure 11.  Entire projection screen in room 3510 denoting visibility from test location 
 
Theme #2 - Access Services Support Works 
     One of the goals of the composite screen solution was to consolidate the elements of a 
live lecture onto a computer screen in order to reduce the visual area that a DHH student 
would need to focus on during a live class session.  However, the results of the CVLs 
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submitted by the DHH student participants during the term (N = 139) suggested that only 
18% (n = 25) of the CVLs reported that a connection was made to the live stream of the 
composite screen solution during class sessions.  Therefore, the vast majority of the DHH 
student participants self-reported that they did not utilize the composite screen solution 
during class sessions.   
     When DHH students reported on the CVLs the reasons why they elected not to 
connect to the live stream (N = 114), 55.26% reported that it was not needed, 31.58% 
reported that they preferred to watch the instructor/interpreter, and 7.89% reported not 
wanting to be distracted.  Overall, 94.73% of the DHH responses for not connecting to 
the live stream reflected that DHH students did not feel a need to view the live stream 
and elected to use the access services traditionally provided by RIT.   
     Part of the support services provided to DHH students at RIT includes priority seating 
when ASL interpreting support is provided for a class section.  DHH students are given 
priority to the seats in the first row of the class, especially those seats that are directly in 
front of the interpreter.  Priority seating taken by a DHH student could have eliminated 
any of the room configuration issues discussed as part of theme #1, which could help 
explain why the live stream of the composite screen solution was not utilized by a 
majority of DHH students, especially when compared with the usage by hearing students.  
 
Student Perception Analysis 
     Data obtained through the CVLs facilitated an analysis into student perceptions of the 
composite screen solution being live streamed during class sessions.  Throughout the 
term, student participants that reported connecting to a live stream during a specific class 
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session could have also reported whether or not the live stream was helpful, as well their 
reasons why.  A summary of the cumulative CVL responses can be found in Table 4.   
     Overall, out of the 158 CVLs submitted by student participants that reported a 
connection to the live stream, 127 (80.38%) of the responses found the live stream to be 
helpful, while 21 (13.29%) responses did not find the live stream helpful, and 10 (6.33%) 
responses were not provided.  Given that there were 10 CVL submissions that did not 
provide a response to the helpfulness of the live stream, further analysis of the 
helpfulness of the live stream and associated reasons were based on the 148 CVLs where 
a response was provided for helpfulness.  The analysis of groups were based on course 
section and hearing status. 
     When the 148 CVL responses about helpfulness were analyzed based on course 
section, there were 123 responses for section 02 and 25 responses for section 03.  Out of 
the 123 responses for section 02, 108 (87.80%) reported that the live stream was helpful, 
while 15 (12.20%) reported that the live stream was not helpful.  For section 03, 19 
(76%) of the responses reported that the live stream was helpful, while six (24%) of the 
responses reported that the live stream was not helpful. 
     When the 148 CVL responses regarding helpfulness were analyzed based on hearing 
status, there were 21 responses from DHH student participants and 127 responses from 
hearing student participants.  Out of the 21 responses for DHH students, 16 (76.19%) 
cited that the live stream was helpful, while five (23.81%) cited that the live stream was 
not helpful.  For the hearing students, 111 (87.40%) of the responses reported that the live 
stream was helpful, while 16 (12.60%) of the responses reported that the live stream was 
not helpful. 
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     Out of the 126 CVLs that included a reason why the live stream was helpful, 82 
(65.08%) focused on visual reasons and 44 (34.92%) focused on perceived advantages of 
the composite screen solution.  The visual reasons that the live stream was helpful, in 
order from most noted to least noted, included ‘Clearer/easier to see than the projection 
screen’, ‘Provided direct line of sight to code’, and ‘Could not see projection screen’.  
The perceived advantages of the composite screen solution, in order from most noted to 
least noted, included ‘Examples and code on the same computer screen’, ‘Could follow 
along with instructor’, ‘All elements were on the computer screen’, ‘Could be watched 
again later’, ‘Allowed the slides to be on computer screen’, ‘I was able to get the 
information without being in class’, and ‘Could take a screen capture of code so I did not 
fall behind’. 
     When the 126 CVL responses pertaining to reasons why the live stream was helpful 
were analyzed by course section, there were 107 responses from section 02 and 19 
responses from section 03.  For section 02, 72 (67.29%) of the responses cited visual 
reasons, while 35 (32.71%) cited perceived advantages of the composite screen solution.  
For section 03, 10 (52.63%) of the responses cited visual reasons, while nine (47.37%) 
cited perceived advantages of the composite screen solution. 
     When the 126 CVL responses pertaining to reasons why the live stream was helpful 
were analyzed by hearing status, there were 16 responses from DHH student participants 
and 110 responses from hearing student participants.  For the DHH student participants, 
12 (75%) of the responses cited visual reasons, while four (25%) cited perceived 
advantages of the composite screen solution.  For the hearing student participants, 70 
(63.64%) of the responses cited visual reasons, while 40 (36.36%) cited perceived 
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advantages of the composite screen solution. 
     Out of the 20 CVLs that included a reason why the live stream was not helpful, 11 
(55%) focused on the live stream having no perceived advantages (‘Did not provide any 
visual advantages’ and ‘Technology does not help with learning’) and nine (45%) 
focused on preferences toward watching the actual events (‘Preferred to watch 
instructor/interpreter’ and ‘Live stream was distracting’).  
     When the 20 CVL responses pertaining to reasons why the live stream was not helpful 
were analyzed by course section, there were 14 responses from section 02 and six 
responses from section 03.  For section 02, eight (57.14%) of the responses cited the live 
stream had no perceived advantages, while six (42.86%) cited preferences toward 
watching the actual events.  For section 03, three (50%) of the responses cited the live 
stream had no perceived advantages, while three (50%) cited preferences toward 
watching the actual events. 
     When the 20 CVL responses pertaining to reasons why the live stream was not helpful 
were analyzed by hearing status, there were five responses from DHH student 
participants and 15 responses from hearing student participants.  For the DHH student 
participants, two (40%) of the responses cited the live stream had no perceived 
advantages, while three (60%) cited preferences toward watching the actual events.  For 
the hearing student participants, nine (60%) of the responses cited the live stream had no 
perceived advantages, while six (40%) cited preferences toward watching the actual 
events. 
     Overall, out of the 263 CVLs from student participants that included a reason for not 
connecting to the live stream, 167 (63.50%) of the responses cited that the live stream 
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was not needed, 82 (31.18%) of responses cited preferences toward watching the actual 
events (‘Prefer to watch instructor/interpreter’ and ‘Did not want to be distracted’), six 
(2.28%) of responses cited too busy to connect, four (1.52%) of responses cited technical 
issues (‘Not able to connect to live stream’ and ‘Website not found’), three (1.14%) of 
responses cited ‘Forgot to connect’, and one (0.38%) of responses cited ‘Did not know 
how to connect to live stream’.  The analysis of groups, based on course section and 
hearing status, focused on the three top reasons cited for not connecting. 
     When the 263 CVL responses pertaining to reasons why a connection to the live 
stream was not made, there were 157 responses from section 02 and 106 responses from 
section 03.  For section 02, 105 (66.88%) of the responses cited that the live stream was 
not needed, 38 (24.20%) cited ‘Prefer to watch instructor/interpreter’, and eight (5.10%) 
cited ‘Did not want to be distracted’.  For section 03, 62 (58.49%) of the responses cited 
that the live stream was not needed, 25 (23.58%) cited ‘Prefer to watch 
instructor/interpreter’, and 11 (10.38%) cited ‘Did not want to be distracted’. 
     When the 263 CVL responses pertaining to reasons why a connection to the live 
stream was not made, there were 112 responses from DHH student participants and 151 
responses from hearing student participants.  Out of the DHH student participant 
responses, 63 (56.25%) of the responses cited that the live stream was not needed, 36 
(32.14%) cited ‘Prefer to watch instructor/interpreter’, and nine (8.04%) cited ‘Did not 
want to be distracted’.  Out of the responses from hearing student participants, 104 
(68.87%) of the responses cited that the live stream was not needed, 27 (17.88%) cited 
‘Prefer to watch instructor/interpreter’, and 10 (6.62%) cited ‘Did not want to be 
distracted’. 
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Analysis of Student Comprehension During a Class Session 
     In order to assess whether the use of the composite screen solution during class 
impacted comprehension, an analysis of the quiz grades against usage of the composite 
screen solution was performed.  The groupings considered were based on course section 
and hearing status. 
Analysis of Section Equivalence 
     The assessments given during the term were analyzed to determine if student 
performance was significantly different based on the section of the course.  In order for 
an assessment score to be included in the analysis, the student needed to have taken the 
respective assessment and have been present during the class session when the material 
for the assessment was covered.   
     Quizzes were the most frequent assessment used to assess student performance.  A 
quiz was typically given at the start of each class session.  The number of the respective 
quiz represents the class session number when the quiz was administered to students.  
Therefore, the quiz numbers are not sequential.  
     As shown in Table 5, only Quiz 17 and Quiz 20 showed a significant difference in 
student performance based on course section.  Cumulatively, there was no significant 
difference in the assessment means of student performance (change scores were 
excluded) between section 02 (M = 76.72, SD = 11.09) and section 03 (M = 72.91, SD = 
13.61), t(42) = 1.02, p = .32.   
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Table 5 
Assessment Means of Student Performance for Section 02 and Section 03 
 
 
 
Analysis of Hearing Status Equivalence 
     The assessments given during the term were analyzed to determine if student 
performance was significantly different based on hearing status.  In order for an 
assessment score to be included in the analysis, the student needed to have taken the 
respective assessment and have been present during the class session when the material 
for the assessment was covered.  As seen in Table 6, performance by the hearing group 
was significantly higher than the DHH group on Quiz 5, Quiz 8, Quiz 10, Pretest mySQL 
with PHP, Posttest MySQL with PHP, Pretest Database Connectivity, and Posttest 
Assessment M SD M SD t df
Quiz 1 52.50 18.47 60.00 18.26 -1.18 35
Quiz 2 87.68 11.48 79.81 17.25 1.65 34
Quiz 3 72.50 27.70 71.39 23.99 0.12 35
Quiz 4 84.17 13.49 91.43 11.00 -1.71 36
Quiz 5 90.44 16.92 93.85 9.61 -0.67 34
Quiz 7 88.96 9.32 85.33 12.32 1.04 37
Quiz 8 77.08 16.89 75.00 18.20 -0.36 36
Quiz 9 92.67 10.84 95.24 7.82 -0.78 37
Quiz 10 68.75 18.25 65.00 22.36 0.57 37
Quiz 11 90.44 16.92 89.33 14.86 0.21 36
Quiz 12 71.74 31.49 71.44 31.95 0.03 33
Quiz 13 72.50 25.52 75.00 27.00 -0.27 31
Quiz 17 82.84 14.52 70.96 13.24 2.54* 38
Quiz 18 79.11 12.42 77.77 18.24 0.28 39
Quiz 19 70.83 25.01 53.33 27.41 1.92 34
Quiz 20 69.48 17.04 45.82 15.34 3.91*** 32
Quiz 21 85.63 12.01 77.50 19.94 1.53 34
Quiz 22 73.91 22.10 66.15 22.19 1.01 34
Pretest MySQL with PHP 52.62 30.24 47.60 31.74 0.37 24
Posttest MySQL with PHP 71.23 25.36 70.49 26.19 0.07 24
Change MySQL with PHP 18.61 26.17 22.89 29.92 -0.36 24
Pretest Database Connectivity 69.72 18.35 67.08 12.19 0.33 22
Posttest Database Connectivity 82.92 16.70 74.58 16.00 1.07 22
Change Database Connectivity 13.19 19.17 7.50 14.49 0.66 22
Note.  * p  < .05   *** p  < .001.
Section 02 Section 03
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Database Connectivity.  Cumulatively, there was a significant difference in the 
assessment means of student performance (change scores were excluded) between DHH 
student participants (M = 67.92, SD = 15.03) and hearing student participants (M = 78.60, 
SD = 10.25), t(42) = -2.75, p = .01. 
 
Table 6 
Assessment Means of Student Performance for DHH and Hearing Students 
 
 
 
     Quiz 3 and subsequent quizzes, were tested to determine if a relationship existed 
between the percentage of the previous class that a student participant maintained a 
connection to the live stream, based on data from the Adobe Connect connection logs, 
and the grade the student participant earned on the related quiz.  Table 7 shows the 
Assessment M SD M SD t df
Quiz 1 45.71 19.02 57.33 17.99 1.52 35
Quiz 2 78.57 18.70 86.35 12.74 1.32 34
Quiz 3 69.88 29.06 72.72 25.78 0.27 35
Quiz 4 86.67 16.58 86.90 11.98 0.05 36
Quiz 5 80.00 18.52 95.00 11.71 2.79** 34
Quiz 7 83.00 12.52 89.14 9.55 1.62 37
Quiz 8 66.67 17.57 79.76 15.95 2.17* 36
Quiz 9 89.39 13.48 95.24 7.67 1.71 37
Quiz 10 54.55 23.92 72.32 15.60 2.74* 37
Quiz 11 87.27 22.40 91.11 12.81 0.67 36
Quiz 12 58.51 32.80 76.16 29.95 1.49 33
Quiz 13 66.67 27.95 76.04 24.98 0.93 31
Quiz 17 76.35 17.25 79.57 14.36 0.60 38
Quiz 18 76.06 14.88 79.56 14.65 0.68 39
Quiz 19 54.55 23.82 69.60 27.15 1.59 34
Quiz 20 56.09 17.10 64.57 20.72 1.18 32
Quiz 21 79.50 15.71 84.23 15.28 0.83 34
Quiz 22 70.00 25.39 71.54 21.30 0.18 34
Pretest MySQL with PHP 30.37 21.83 62.34 28.29 2.95** 24
Posttest MySQL with PHP 51.87 22.72 81.17 20.18 3.38** 24
Change MySQL with PHP 21.50 20.01 18.84 30.17 -0.24 24
Pretest Database Connectivity 62.19 10.39 72.50 18.57 1.45ª 22
Posttest Database Connectivity 70.31 16.12 86.09 14.58 2.42* 22
Change Database Connectivity 8.13 20.65 13.59 16.93 0.69 22
Note.  * p  < .05   ** p  < .01.
ª ! = 24, p = .02.
DHH Hearing
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Pearson product-moment correlation results for each assessment.  There was no 
significant correlation found between the percentage of a class session a student was 
connected to the live stream and the grade earned on the corresponding quiz.   
 
Table 7 
Pearson Product-Moment Correlations of Assessment Scores and Live Stream 
Connection Percentage 
 
 
 
 
 
Assessment df r p
Quiz 3 35 -.02 .90
Quiz 4 35 -.16 .34
Quiz 5 34 .14 .42
Quiz 7 37 .16 .33
Quiz 8 36 -.16 .34
Quiz 9 37 .04 .79
Quiz 10 37 -.06 .72
Quiz 11 36 -.03 .85
Quiz 12 33 -.24 .16
Quiz 13 31 -.06 .75
Quiz 17 38 -.08 .62
Quiz 18 39 .06 .72
Quiz 19 34 .10 .57
Quiz 20 32 -.08 .65
Quiz 21 34 .04 .84
Quiz 22 34 .09 .61
MySQL with PHP pretest 24 .01 .98
MySQL with PHP posttest 24 .16 .44
MySQL with PHP change 24 .14 .49
Database Connectivity pretest 22 -.14 .51
Database Connectivity posttest 22 -.11 .62
Database Connectivity change 22 .03 .88
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Analysis of Pretest/Posttest Scenarios 
     To analyze the pretest and posttest quizzes for MySQL with PHP, only the students 
who took both the pretest and posttest quizzes (N = 26) were considered for analysis.  
The MySQL with PHP quiz change score was computed to represent the difference 
between the posttest MySQL with PHP quiz score and the pretest MySQL with PHP 
score for each student that took both the pretest and the posttest.  A positive change score 
represented an improvement from the pretest to the posttest.  A negative change score 
indicated a decline in performance from the pretest to the posttest.  As shown in Table 5, 
there was no significant difference in MySQL with PHP change scores earned by student 
participants based on course section.  As shown in Table 6, there was no significant 
difference in MySQL with PHP change scores earned based on hearing status. 
     To analyze the pretest and posttest quizzes for Database Connectivity, only the 
students who took both quizzes were considered for analysis.  In addition, only students 
who were present for the November 18, 2014, November 20, 2014, and the November 
25, 2014 class sessions, as reflected by having quiz grades posted for those respective 
dates were considered (N = 24). 
     The Database Connectivity quiz change score represents difference between the 
posttest Database Connectivity quiz score minus the pretest Database Connectivity score 
for each student that took both the pretest and the posttest and attended the class sessions 
when the material was presented.  A positive change score would represent an 
improvement from the pretest to the posttest.  A negative change score would indicate a 
decline in performance from the pretest to the posttest.  As shown in Table 5, there was 
no significant difference in Database Connectivity change scores earned by student 
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participants based on course section.  As shown in Table 6, there was no significant 
difference in Database Connectivity change scores earned based on hearing status. 
 
Analysis of Outgoing Group Equivalences 
     Just as an analysis of the group equivalences was performed at the start of the term, an 
analysis needed to be performed to determine group equivalences at the end of the term.  
This section addresses the equivalence for the specified groups at the end of the term.  
     An analysis was performed to determine if the sections were different based on the 
numerical course grades earned in Web II by student participants.  There was no 
significant difference in numerical course grades earned in Web II by student participants 
enrolled in section 02 (M = 83.59, SD = 9.95) and student participants enrolled in section 
03 (M = 79.39, SD = 12.50), t(39) = 1.18, p = .24.   
     An analysis was also performed to determine if there was a difference in the numerical 
course grades earned by student participants based on hearing status.  There was no 
significant difference in the numerical course grades earned in Web II by hearing student 
participants (M = 83.48, SD = 10.66) and DHH student participants (M = 78.16, SD = 
11.43), t(39) = 1.39, p = .17.  
     A Pearson product-moment correlation was performed to determine if a relationship 
existed between the cumulative number of minutes that a student participant was 
connected to the live stream during class sessions throughout the term and the numerical 
course grade earned.  There was no significant correlation found between the cumulative 
number of minutes a student participant was connected to the live stream during class 
sessions during the term and the numerical course grade earned, r = .12, p = .45.   
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Instructor Perceptions 
     Based on an analysis of the journal provided by the instructor, perceptions shared 
involved four themes.  Those themes related to the impact on workflow, resource 
requirements, student feedback, and access services.  The instructor also included 
recommendations that may solve some of the issues raised.  
     The traditional workflow of the instructor during a class session was impacted by the 
technologies needed to facilitate the usage of the composite screen solution.  The 
instructor journaled that, “I find sometimes that I refrain from writing on the hovercam 
paper when I usually would have quickly drawn a small diagram or made a short note on 
the whiteboard, since it would require switching to the hovercam”.   
     The instructor suggested that aiming the HoverCam at the whiteboard could allow the 
traditional workflow of using the whiteboard while still having the content captured.  
However, with this solution, the instructor noted that, “This allows my normal 
presentation workflow (as long as I remember to switch to the hovercam app on my 
computer so what I draw on the board gets included in the Adobe connect recording)”. 
     The instructor also noted that an additional person would be needed during class 
sessions to monitor and notify if the instructor’s connection to Adobe Connect had been 
dropped.  At unexpected times during the term, sometimes multiple times during a class 
session, the instructor lost connection with the live Adobe Connect meeting.  The 
instructor would not be aware of the dropped connection since the image of the laptop’s 
desktop was still being projected through the projection system, but no longer through the 
live stream.  Therefore, the instructor needed to be notified by someone else that the 
connection was lost and reconnection was needed, which usually only took a few seconds 
  
90 
to do.   
     The instructor received feedback from students about the use of the composite screen 
solution.  The instructor journaled that,  
10/7 – A student, who had to miss a few classes due to religious holidays, told me 
today that he was finding the recordings very helpful since he was able to catch 
up on the material presented in class by watching the videos.  
 
The instructor also shared feedback received from a student on an evaluation for the 
course, in which the student reported,  
There was a study going on and during that we were able to watch demos on our 
own screen.  I found that very helpful and it was much easier than trying to see 
past all the other computers.  Good idea to set that up for Web II it made it very 
easy to run through with professor.   
 
In addition to positive feedback from students the instructor also shared student concerns 
regarding finding specific content when reviewing a video when he noted, “They work 
well for viewing the entire class session, but for finding a short segment to learn or 
review a specific task, they seem burdensome”.  He further reinforced this issue with an 
example, 
 After the practice practical was assigned no students watched any videos, even 
though many of them had questions about code that was covered in class.  I think 
they might have watched the relevant video segments on their own if they could 
find them, and I would have been happy to point students to particular segments 
for remediation, especially those students that seemed to have a real gap in 
knowledge.  
 
The instructor recommended a solution when he noted, “I think ideally there could be 
bookmarks added to the videos so that students could jump to a desired section, similar to 
how the Lynda videos are broken down”.  The instructor ultimately concluded, “The 
more I think about it, the more I think it’s almost a necessity to be able to add bookmarks 
to the videos”. 
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     Finally, the instructor shared perceptions of how the composite screen solution could 
be altered to possibly enhance access services.  One perception journaled focused on ASL 
interpreting versus captioning,  
While it’s nice being able to capture the interpreters on video, I think it would be 
better to have the videos captioned so that all students could benefit from the 
captioning, and because the captioning would be in sync with the content whereas 
there is a delay with the interpreting.  
 
The instructor also perceived that interpreters could use the composite screen solution to 
review their own interpreting. 
 
Summary 
     The chapter detailed the analysis of the quantitative and qualitative data collected and 
the results obtained.  The data were analyzed from multiple grouping perspectives.  The 
analyses performed focused on incoming group equivalences, utilization of the composite 
screen solution, student perceptions of the composite screen solution, student 
comprehension, outgoing group equivalences, and instructor perceptions.  
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Chapter 5 
Conclusions, Implications, Recommendations, and Summary 
 
     The chapter presents the outcomes of the research questions and explains the 
implications of the results.  Recommendations for future research are provided.  The 
chapter ends with an overall summary. 
 
Conclusions 
     This section addresses each of the research questions.  The research questions will be 
addressed in the original order specified. 
Research Question 1: What has been the effectiveness of support services given to DHH 
students in higher education environments?  
     In order to maximize the effectiveness of support services aimed at DHH students, it is 
important to understand that DHH students rely only on a visual channel for processing 
incoming information.  Marschark, Pelz et al. (2005) examined the gaze patterns of DHH 
students and found that 63% of their gaze time was spent on the interpreter, 22% spent on 
the instructor’s projected computer image, and only 16% of gaze time spent on the 
instructor.  Therefore, the effectiveness of an access service is based on an ability to 
provide a visual input alternative for DHH students.   
     Marschark et al. (2006), Smith-Pethybridge (2009), and Stinson et al. (2009) generally 
found that comprehension by DHH students was comparable when mediated instruction 
was provided through sign language interpreting or real-time captioning.  However, 
Marschark et al. (2004), Marschark et al. (2006), and Marschark, Pelz et al. (2005) also 
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found that DHH students who had to rely on mediated instruction had a significantly 
lower comprehension than hearing students who relied on direct instruction. 
Research Question 2: How do students in a mainstream class utilize class lectures 
delivered through a composite screen solution? 
     DHH students had significantly lower usage rates than hearing students.  The majority 
of DHH students did not feel a need for additional support because their needs were 
already being met in a satisfactory manner through seating accommodations that 
provided unobstructed views to the class elements, the most important being the ASL 
interpreter.  
     Students used the composite screen solution when there was content that could not be 
seen from their seats.  Since each of the two sections met in rooms with different 
configurations, the average use was significantly different between the sections. 
      Some students noted that the follow-along expected with the instructor 
demonstrations were easier with the composite screen solution.  With it, the 
demonstration and follow-along were on the same screen.  
Research Question 3: What are the perceptions of students toward the composite screen 
solution? 
     Out of the 450 class viewing logs submitted, 35.11% denoted that a connection was 
made to the composite screen solution during the respective class session.  Out of that 
35.11%, 80.38% of the class viewing logs reported that the live stream was helpful.  The 
reasons that students found the live stream to be helpful focused primarily on visual 
reasons and the perceived advantages the composite screen solution provided, such as 
being easier or clearer to see than the projection screen, having a direct line of sight to the 
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code the instructor was composing during class, having examples and code on the same 
computer screen, and being able to follow along with instructor demonstrations.   
     The responses from students who did not find the live stream helpful focused 
primarily on there not being any visual advantages to the live stream and preferences 
toward directly watching the instructor and/or interpreter.  Those responses reflected a 
perception that the composite screen solution was not helpful because it was not needed.   
Research Question 4: What impact does a composite screen solution used during a 
mainstream class session have on student comprehension? 
     The use of the composite screen solution appeared to have no impact on student 
comprehension between course sections or between DHH and hearing students.  There 
were no significant correlations between the percentage of a respective class session that 
a student was connected to the live stream of the composite screen solution and the score 
earned on the related assessment.   For two different pretest/posttest scenarios there was 
no significant difference found in the mean change scores earned by student participants 
based on either course section or hearing status. 
Research Question 5: What impact does a composite screen solution used throughout a 
course have on student performance? 
     Students had access to the live stream of the composite screen solution for class 
sessions throughout the term.  However, students were able to self-select whether or not 
to connect to the live stream during each respective class session, meaning that actual use 
could have varied.  There was no correlation between the total number of class sessions 
that students connected to the live stream during the term and the numerical grade earned 
in the course.  Also, there was no correlation between the total number of minutes that 
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students were connected to the live stream during the term and the numerical course 
grade earned for the course. 
Research Question 6: What are the perceptions of the instructor toward the composite 
screen solution? 
     The perceptions of the instructor focused on themes related to the impact on 
workflow, resource requirements, student feedback, and access services.  
Recommendations for improvement were also included.  The use of hardware and 
software to facilitate the live stream of the composite screen solution impacted the 
instructor’s workflow during class sessions.  At times, when traditionally the instructor 
would’ve made a quick drawing or note on the whiteboard, the instructor refrained from 
including such content during class sessions because it required switching to the 
document camera.  The instructor offered the possibility of aiming the document camera 
at the whiteboard, to still allow use of the whiteboard, and did so a few times during the 
term. 
     The instructor also perceived that it could be difficult for an instructor to effectively 
monitor the status of the live stream during a class session.  There were times during the 
term when the instructor’s connection to Adobe Connect was dropped and often the 
instructor was not aware of the dropped connection until informed by another.  Therefore, 
the instructor recommended that someone would be needed to monitor the live feed and 
inform the instructor as quickly as possible when the connection had been dropped. 
     The student feedback that the instructor received was generally positive, with the 
exception of finding specific content within a video.  The instructor shared the same 
perception that trying to find specific content within a video could be burdensome.  The 
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instructor recommended the use of bookmarks within the video to establish topic 
locations.  If bookmarks were used, the instructor would use them to refer students to 
specific topics for remediation.  
     Finally, while the instructor perceived the inclusion of ASL interpreting as sufficient, 
he recommended that the videos be captioned.  The instructor perceived that with 
captioned videos that the textual captions would be in sync with the spoken content, thus 
eliminating the delay experienced with an ASL interpreter, and could provide a benefit to 
all students.  
 
Implications 
     Based on the conclusions, implementing a composite screen solution in a course could 
prove to be a very complex undertaking, especially when accessibility is considered, with 
no guarantees of returns in increased student comprehension and performance.  In theory, 
the use of a composite screen solution seemed to be an option that would not hurt a 
student’s performance in a course, but rather could help, especially DHH students.  
However, this theory did not translate into practice as expected due to variables that were 
either not known or not able to be controlled.   
     There are variables that may contribute to a student’s decision whether or not to use a 
composite screen solution during a class session.  Variables could be focused around 
many different areas including the student (prior experiences, expectations, etc.), access 
services (service(s) provided, quality of service(s), etc.), the course (the instructor, 
methods of content delivery, classroom environment, etc.). 
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     The two most reported variables that impacted a student’s decision to utilize the 
composite screen solution during class sessions were line of sight and proximity.  
Students who had a clear line of sight to the class elements tended not to use the live 
stream because it did not provide any perceived visual advantage.  However, students 
who had an obstructed view of the needed class elements, tended to use the composite 
screen solution to compensate.  In learning spaces where visual obstructions are present 
the use of a composite screen solution live stream could be helpful to students. 
     Proximity was a variable that had multiple perspectives.  First, the proximity of DHH 
students to the interpreter was increased due to priority seating accommodations, which 
allowed the interpreter to always be in a DHH student’s line of sight.  Second, the 
proximity of the interpreter to the projection screen was such that both could appear in 
the line of sight of DHH students.  Finally, when attempting to follow along with an 
instructor-led demonstration, some students found the composite screen solution as a 
means to increase the proximity of the instructor’s work to their own. 
     The generalizability of the results to other higher educational institutions would be 
difficult, given the specialization of RIT’s Access Services department toward a 
relatively large population of DHH students.  Having ASL interpreters and/or a C-Print® 
captionist in the classroom is a normal occurrence at RIT.  Many of the ASL interpreters 
and C-Print® captionists are full-time employees at RIT and are therefore experienced 
and knowledgeable about best practices for interpreting in educational settings.  The team 
used to provide ASL interpreting to both sections of the course, used ideal positioning so 
that the ASL interpreting and the projection screen was able to be in the field of vision of 
the DHH students.  In educational settings where priority seating is not an 
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accommodation or when the interpreter and the projection screen are not within the same 
field of vision, then the utilization of a composite screen solution by DHH students could 
be different. 
     Generalizability is also limited due to threats to the validity to statistical results caused 
by sample sizes.  Some of the statistical tests used required a minimum sample size of 15.  
As noted in the results, there were a number of cases where the sample of applicable 
DHH students did not meet the minimum threshold.  In those cases, nonparametric test 
was used instead. 
     The composite screen solution was intended to be a supporting technology for use 
primarily by DHH students.  The major implication of the findings is that the use of a 
composite screen solution can be helpful to all students.  It could be beneficial in 
environments where follow-along, computer-based demonstrations are expected, in 
environments with visual obstructions, when accessible educational content needs to be 
simultaneously streamed to multiple locations, and when access services need to be 
provided remotely. 
 
Recommendations 
     Initially, instructors may think that setting up a composite screen solution to live 
stream or record their class sessions is theirs and theirs alone.  However, that is not likely 
to be the case.  There are many resources and logistics involved in pursuing such an 
endeavor, especially when accessibility of the live stream and recordings are considered.  
A timeframe for implementation could be hard to determine due to the logistical planning 
of resources outside of the instructor’s control.   
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     One area that is likely to be out of the instructor’s control is access services.  Access 
service providers need to be informed very early in the selection process that their 
services will be live streamed and recorded.  Not all sign language interpreters are willing 
or comfortable having their interpreting streamed or recorded.  If the instructor has a plan 
for securing the content of the recordings as well as access to the content that could be 
shared with any potential providers, it could help alleviate security and privacy concerns.   
     The scheduling of rooms for courses may also be outside the control of instructors.  In 
order to support a composite screen solution, a room must have a projection system, an 
Internet-connected computer for each student, and preferably adjustable lighting. 
     The instructor must also make sure to have the hardware and software resources 
needed to implement a composite screen solution.  It is recommended that two laptops be 
used.  A laptop is used by the instructor to “host” the live stream, deliver course content, 
and capture audio content, while the other laptop is also a “host” to the live stream and 
captures the ASL interpreting. 
     The instructor may also need additional hardware to increase the quality of captured 
audio and video.  In order to increase the quality of the audio from the instructor it is 
recommended that an external microphone be used.  An external HD video device is 
recommended to increase the visual quality of the ASL interpreting.  
     The instructor will also need to determine how to capture any content that would 
traditionally be placed on a blackboard, whiteboard, or overhead projector.  If known 
ahead of time and planned for, an instructor could develop the content in a format that 
could be displayed via the projection system.  However, when an instructor finds the need 
  
100 
to write or draw content during the class session, then technology is required to capture 
the content. 
     When working with possible instructors, two options for capturing board work were 
provided, a Wacom interactive display or a HoverCam document camera.  Out of the 
three possible instructors, all elected for the HoverCam document camera.  Although the 
Wacom interactive display was a newer technology and had more features than the 
document camera, it was not selected.  When the instructors were asked why they chose 
the document camera over the interactive display they all cited that the document camera 
was less intrusive and easier to use. 
     Even if the logistics are implemented so that class sessions can be streamed live and 
recorded with a composite screen solution, the usage of the live stream ultimately 
remains the decision of each individual student.  For this research, students knew that the 
composite screen solution was available to them, but in order to avoid biasing the 
participants, they were not told of ways that it could be used and potential benefits.  
Therefore, students were left to discover ways to use the composite screen solution and 
possible benefits on their own.  Without an instructor explaining to the students how they 
could use the new technology and the potential benefits that could be gained, students 
may not be self-motivated to search for those answers. 
     Providing students with a demonstration of the composite screen solution and 
informing them of the potential benefits would allow students to make well-informed 
decisions about when or if to use it.  Aside from follow-along, computer-based 
demonstrations and compensating for visual obstructions, the composite screen solution 
could be helpful for students when they are unable to go to class, but could attend 
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virtually.  Likewise, if the live streams are recorded, students who miss a class can catch 
up by watching the recording.  
     Finally, use of the live stream of the composite stream solution is flexible.  An 
instructor does not need to use it for every class session.  Therefore, use can be tailored to 
when it is most likely to provide benefits to students.    
Future Research 
     Going forward, it could be valuable to explore various applications and usage of the 
composite screen solution.  This exploration could include a comparison of capturing an 
ASL interpreter, captioning, or possibly both in the effort to support DHH students.  In 
addition to DHH students, the inclusion of captions in the composite screen solution 
could also be studied for usage and impact on students where English is not their native 
language. 
     The use of the live stream of the composite screen solution and its recordings could 
also be studied for impact on students who for medical or other reasons, may not be able 
to attend class sessions for an extended period of time.  The composite screen solution 
may allow students who are not physically able to attend class to keep up with the course.   
     The potential re-use of the composite screen recordings should also be explored.  
Potential applications of previously recorded live streams could include online course 
offerings, flipped classroom environments, or for student remediation on course content.  
Being able to re-use previously recorded streams could reduce resources needed, as new 
live streams may not need to occur each term. 
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Summary 
     In a mainstream class setting, the vast majority of instruction and communication 
between a hearing instructor and DHH students is mediated through access services such 
as sign language interpreting, real-time captioning, and/or notes taken by a note-taker 
(Moores, Miller, & Corbett, 2009; Stinson, Elliot, Kelly, & Liu, 2009).  DHH students 
can watch an interpreter or read live captions, but when doing so, must divert their 
attention from the interpreter/captions to process what the instructor has projected or 
written on the board.  The access services provided do not appear to be enough to reduce 
the average gap in academic achievement between DHH and hearing students, nor are 
they enough to create an inclusive course experience (Long et al., 2007; Marschark, Pelz 
et al., 2005; Marschark et al., 2005; Marschark et al., 2004; Marschark et al. 2009; 
Richardson et al., 2004).   
     The goal of the research was to implement and evaluate a composite screen solution 
that utilized web conferencing technology to display and record critical aspects of a class 
session to enhance the experience and performance of DHH students in mainstream 
higher education courses.  The identification and selection of the problem and 
dissertation goal was grounded in a literature review (Chapter 2) that explored the impact 
of mediated and direct instruction on students, the equivalence of interpreting and real-
time captioning, reading comprehension, student study habits, student perceptions of 
learning environments, cognitive and visual attention, and web conferencing technology.     
     The evaluation of the composite screen solution would need to be focused on 
addressing defined research questions.  The research questions identified (Chapter 1), 
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evaluated (Chapter 4), and addressed (Chapter 5), can be found with summarizing 
sentences at the end of this section. 
     The methodology, as described in Chapter 3, required considerable effort before, 
during, and after the term the research was conducted.  Prior to the start of the research 
there were preparations that were needed.  The preparations included the selection of a 
course to be studied, performance of a resource needs assessment, the development and 
vetting of survey instruments, and the obtainment of IRB approval from both RIT and 
NSU.  
     The research was conducted at RIT during the fall semester of the 2014-2015 
academic year.  Two sections of Web II were identified and selected as being the best 
candidates.  The instructor of both sections, section 02 and section 03, became the faculty 
participant.  Student participants were recruited from the students who had enrolled in 
either section 02 or section 03.  As students elected to become a student participant by 
submitting a signed consent form, they were given a background survey to complete.  
After the recruiting period ended, only student participants had access to the live 
streamed and recorded class sessions. 
      During a class session, student participants had access to the live stream of the class 
session via the composite screen solution, which included the instructor’s voice, video of 
the projection screen, and video of an ASL interpreter.  Each student decided each class 
session whether or not to connect to the live stream, how long to remain connected for, 
and how much to utilize the composite screen solution during class.  At the end of a class 
session, student participants submitted viewing logs that reported usage and perceptions 
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of the live stream of the composite screen solution.  After class, a link to the recording of 
the live stream was posted to a shared section shell in myCourses. 
     At the end of the term students, were invited to participate in a focus group and asked 
to complete an end of course survey.  In addition, the instructor submitted the journal of 
experiences and observations related to the use of the composite screen solution. 
     The quantitative and qualitative data analyzed included the participant background 
surveys, the class viewing logs, Adobe Connect connection logs, and student 
demographic and grade data.  The results were reported by research question in Chapter 
4.  To summarize, there were a total of 41 students who participated, section 02 included 
six DHH students and 20 hearing students, and section 03 consisted of five DHH students 
and 10 hearing students.  For some of the statistical tests conducted the minimum sample 
size needed to ensure the validity of the result was not met and a nonparametric 
alternative was used. 
     The research questions were answered earlier in this chapter.  The research questions 
addressed were: 
1. What has been the effectiveness of support services given to DHH students in 
higher education environments?  
2. How do students in a mainstream class utilize class lectures delivered through a 
composite screen solution?  
3. What are the perceptions of students toward the composite screen solution?  
4. What impact does a composite screen solution used during a mainstream class 
session have on student comprehension?  
5. What impact does a composite screen solution used throughout a course have on 
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student performance?   
6. What are the perceptions of the instructor toward the composite screen solution?  
     An analysis of the data and the mapping of the results to address the research 
questions, yielded several observations.  Hearing students utilized the live streams of the 
composite screen solution significantly more than DHH students, to compensate for 
obstructed views due to the design of a classroom and to make follow-along 
demonstrations easier.  Alternatively, each of the DHH students had unobstructed views 
with the projection screen and ASL interpreter in their field of vision.   
     The usage of the live streams to compensate for visual obstructions in the classroom 
was supported by the reasons students cited as to the helpfulness of the live stream.  Of 
the students who self-reported connecting to the live stream, 80.38% found it to be 
helpful, with reasons focused on visual reasons and perceived advantages of the 
composite screen solution.  Responses from students who did not find the live stream 
helpful focused primarily on there not being any visual advantages to the live stream and 
preferences toward directly watching the instructor and/or interpreter; essentially, it was 
not needed.  
     There was no significant impact on student performance found based on the use of the 
composite screen solution throughout a course.  It, therefore, appears that instead of 
providing an added benefit, the utilization of the composite screen solution may have 
provided compensation for students with visual obstructions.    
     Finally, the use of the composite screen solution did have an impact on the instructor.  
At times, the technology discouraged the instructor from writing or drawing something 
that would have traditionally been written on the board.  Also, there were times when the 
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instructor’s workflow was interrupted in order to recover from a dropped connection to 
the system.  However, the instructor did receive positive feedback from students about 
the composite screen solution.   
     Overall, the live stream of the composite screen solution did not reach the intended 
target audience of DHH students as anticipated.  Instead, the results of the research 
illustrated the importance of design and how a solution has the potential to help an 
unintended audience with unanticipated needs.  The generalizability of the results, as they 
pertain to DHH students are limited given the number of DHH student participants and 
their lack of use of the live stream of the composite screen solution.  However, that also 
reinforces that the expectation of a solution’s benefit should not replace the exploration 
of actual benefits.  
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Appendix A 
 
Participant Background Survey 
 
Instructions: 
Please answer the following questions to the best of your ability.  Only the researcher will 
see this survey.  Contents of this survey will not be seen by or shared with your course 
instructor. 
Question Your Response 
1. Your Name:  
2. RIT Username (email address):  
3. What college(s) offers the major(s) 
you are currently working towards? 
 
o Center for Multidisciplinary Studies  
o College of Applied Science and Technology 
o College of Health Sciences and Technology  
o College of Imaging Arts and Sciences 
o College of Liberal Arts   
o College of Science  
o Gleason College of Engineering   
o Golisano College of Computing & Info. 
Sciences 
o Golisano Institute for Sustainability 
o National Technical Institute for the Deaf 
o Saunders College of Business 
o University Studies 
4. What is your major within that 
college? 
 
5. Have you taken any portion of this 
course before (in semesters or 
quarters) 
o NO 
o YES 
If YES, approximately when:  
_________________ 
6. What grade do you think you will 
earn in this course? 
o A     o B     o C     o D     o F 
7. If you are eligible for access 
services, please select those you 
plan to use for this course during 
this semester?  (Please check all 
that apply) 
o C-Print	
o Interpreting 
o Note Taker 
o Other  (please explain) 
___________________ 
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8. If you are eligible for access 
services including Interpreting or C-
Print, please select your ideal 
preference.  (Please check one) 
o Interpreting 
o C-Print 
o Both 
o No Preference 
 
Please explain your answer to Question 8 in the space below: 
 
 
 
 
Questions for the Experimental Group Only 
In this course, you will be using web conferencing software (Adobe Connect) that will 
show you multiple aspects of a live lecture on a computer screen.  For the purposes of 
this study, it will be termed a composite screen solution. The class lectures may be 
viewed live using this solution and/or viewed later for self-paced review. 
Question Your Response 
9. Have you ever used Adobe Connect 
before in a course? 
o NO 
o YES 
 
If you answered YES to Question 9, please explain how it was used in that course: 
 
 
 
 
Thank you for your time! 
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Appendix B 
 
Viewing Log for [Date] 
 
Instructions 
Please answer the following questions to the best of your ability.  Only the researcher will 
see this survey.  Contents of this survey will not be seen by or shared with your course 
instructor. 
 1. RIT	Username	(email	address)				______________________________________________________		2. During	today’s	lecture,	did	you	log	into	the	live	meeting	session	in	Adobe	Connect?					o	YES				o	NO	3. Why	did	you	choose	to	log/not	log	into	today’s	meeting	session?				_________________________________________________________________________________________					_________________________________________________________________________________________		
If you answered NO to Question 2, please skip to Question 6.   
If you answered YES to Question 2, continue with Question 4. 4. Approximately	what	percentage	of	today’s	lecture	did	you	watch	directly	through	the	Composite	Screen	Solution	delivered	via	Adobe	Connect?	
o 100%      o 75%      o 50%      o 25%     o 0% 
For any selection other than 0%, did you: 
o Watch it throughout the entire lecture   — or —  
o Watch it to focus on a specific portion of the lecture (instruction or demo) 
 5. Was	watching	today’s	lecture	via	Adobe	Connect	helpful?					o	YES					o	NO		Why?			__________________________________________________________________________________					_________________________________________________________________________________________		6. If	you	worked	on	the	exercise	during	class,	did	you	refer	at	all	to	the	recording	of	today’s	lecture?	 o  YES o  NO 
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If you answered NO to Question 6, please skip to Question 8. 
If you answered YES to Question 6, continue with Question 7. 7. Was	viewing	the	recording	while	completing	the	exercise	helpful?					o		YES					o		NO		If	YES,	please	describe	how	it	helped:			_______________________________________________				__________________________________________________________________________________________		If	you	worked	on	the	exercise	during	class,	did	you	refer	at	all	to	the	recording	of	today’s	lecture?	 o  Instruction o  Minitab 
Demo 
o  Both 
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8. Your	last	class	session	was	on:			Since	that	session,	please	complete	the	following	for	any	recording	you	watched	outside	of	class.		(Leave	this	blank	if	you	didn’t	watch	any	recordings	since	our	last	class.)	
Viewing Date:  
Recording Name:  
Time spent viewing this recording: o More than one hour 
o Approximately one hour 
o Approximately 45 minutes 
o Approximately 30 minutes 
o Approximately 15 minutes 
o A few minutes 
o Less than a minute 
Portion(s) watched (check all that apply): o Instruction 
o Minitab Demo 
Reason(s) for watching (check all that 
apply): 
o Class Review 
o Missed Class 
o Help with Assignment 
o Studying for Exam 
o Other  
________________________________ 
How helpful was the recording? o Very Helpful 
o Moderately Helpful 
o Slightly Helpful 
o Not Helpful 
 
Why was reviewing the recording helpful or not helpful?   
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Viewing Date:  
Recording Name:  
Time spent viewing this recording: o More than one hour 
o Approximately one hour 
o Approximately 45 minutes 
o Approximately 30 minutes 
o Approximately 15 minutes 
o A few minutes 
o Less than a minute 
Portion(s) watched (check all that apply): o Instruction 
o Minitab Demo 
Reason(s) for watching (check all that 
apply): 
o Class Review 
o Missed Class 
o Help with Assignment 
o Studying for Exam 
o Other  
________________________________ 
How helpful was the recording? o Very Helpful 
o Moderately Helpful 
o Slightly Helpful 
o Not Helpful 
 
Why was reviewing the recording helpful or not helpful?   
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Appendix C 
 
End of Course Survey 
 
Instructions 
Please answer the following questions to the best of your ability.  Only the researcher will 
see this survey.  Contents of this survey will not be seen by or shared with your course 
instructor. 
 1. RIT	Username	(your	email	address):			________________________________________________		2. For	each	resource	listed	below,	please	indicate	approximately	how	often	you	used	that	resource	outside	of	class	during	this	course.	
Resource 
Never 
Used 
Once or 
twice 
during 
the 
semester 
Once or 
twice a 
month 
Once a 
week 
Multiple 
times a 
week 
Textbook o o o o o 
Your notes o o o o o 
Notes from Note Taker (if 
applicable) o o o o o 
Materials on MyCourses 
(excluding Composite Screen 
Recordings –experimental 
group only) 
o o o o o 
Composite Screen Recordings 
in Adobe Connect 
(experimental group only) 
o o o o o 
MyStatLab o o o o o 
Other Internet Resources o o o o o 
Instructor (outside of class) o o o o o 
Tutors (for example, class 
TA, TRIO, On-campus 
Tutoring Center, Private 
Tutor, etc.) 
o o o o o 
Friends o o o o o 
Other (Please explain) 
 
 
o o o o o 
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 3. What	grade	do	you	think	you	will	receive	for	this	course?				
o A      o B      o C      o D      o F 
Questions for the Experimental Group Only 4. What	parts	of	the	composite	screen	solution	did	you	like?		(Interpreting	video,	PowerPoint,	demonstrations,	etc.)				_________________________________________________________________________________________					_________________________________________________________________________________________		
For Question 5 through Question 12, please indicate your opinion.  If you did not use the 
composite screen solution, please indicate N/A. 
 5. The	composite	screen	solution	was	helpful	to	have	during	class.	
o N/A     o Strongly Disagree     o Disagree     o Neutral     o Agree     o Strongly Agree 
Additional Comments:   _______________________________________________________  
 __________________________________________________________________________  6. The	composite	screen	solution	was	helpful	to	have	outside	of	class.	
o N/A     o Strongly Disagree     o Disagree     o Neutral     o Agree     o Strongly Agree 
Additional Comments:   _______________________________________________________  
 __________________________________________________________________________  7. The	composite	screen	solution	had	a	positive	impact	on	my	performance	in	the	course?	
o N/A     o Strongly Disagree     o Disagree     o Neutral     o Agree     o Strongly Agree 
Additional Comments:   _______________________________________________________  
 __________________________________________________________________________  8. The	video	quality	of	the	composite	screen	solution	(using	Adobe	Connect)	was	sufficient.	
o N/A     o Strongly Disagree     o Disagree     o Neutral     o Agree     o Strongly Agree 
Additional Comments:   _______________________________________________________  
 __________________________________________________________________________   
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9. The	audio	quality	of	the	composite	screen	solution	(using	Adobe	Connect)	was	sufficient	
o N/A     o Strongly Disagree     o Disagree     o Neutral     o Agree     o Strongly Agree 
Additional Comments:   _______________________________________________________  
 __________________________________________________________________________  10. The	composite	screen	solution	(in	Adobe	Connect)	was	easy	to	use.	
o N/A     o Strongly Disagree     o Disagree     o Neutral     o Agree     o Strongly Agree 
Additional Comments:   _______________________________________________________  
 __________________________________________________________________________  11. The	videos	were	available	when	I	needed	them.	
o N/A     o Strongly Disagree     o Disagree     o Neutral     o Agree     o Strongly Agree 
Additional Comments:   _______________________________________________________  
 __________________________________________________________________________  12. I	would	use	the	composite	screen	solution	if	it	was	available	in	other	courses.	
o N/A     o Strongly Disagree     o Disagree     o Neutral     o Agree     o Strongly Agree 
Additional Comments:   _______________________________________________________  
 __________________________________________________________________________  13. I	accessed	the	composite	screen	solution	using	(select	all	that	apply):	
o Desktop/Laptop     o Tablet     o Smartphone 
 
If you used more than one, which did you prefer and why?   __________________________  
 __________________________________________________________________________  
Overall Comments:   _____________________________________________________________  
 _____________________________________________________________________________  
 
 _____________________________________________________________________________  
Thank you for your time! 
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Appendix D 
 
Nova Southeastern University IRB Approval Memorandum 
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Appendix E 
 
Rochester Institute of Technology IRB Decision Form 
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Appendix F 
Approved Informed Consent – Student Participant (Experimental Group) 
 
 
 
02051401Exp.
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Appendix G 
Approved Informed Consent – Student Participant (Control Group) 
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Appendix H 
 
Approved Instructor Consent Form 
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Appendix I 
 
Streamed/Recorded Lecture Content Terms of Student Use 
 
As a student enrolled in <course name>, section <section number> (<full course 
number>), I understand that a study is taking place during the 2014-2015 Fall semester 
that involves the recording of lecture content, including video of interpreters or real-time 
captioning, and the voice of the instructor.  
 
I acknowledge that viewing of lecture content through during class and later outside of 
class is a resource that is being provided to me due to my enrollment in section <section 
number> of <course name>.  I also acknowledge that there is no implied warranty as to 
the effectiveness or completeness of the recordings by the researchers, instructor, or 
interpreters.  
 
I understand that I am not to reproduce, distribute, display, share, or otherwise 
communicate, either in person or electronically, any content captured through the videos.  
 
 
        
Printed Name 
 
 
 
             
Signature        Date 
  
  
136 
Appendix J 
 
Interpreter Consent Form 
 
  
COMPOSITE	SCREEN	SOLUTION	INVESTIGATION	 PAGE	1	OF	1	
ROCHESTER	INSTITUTE	OF	TECHNOLOGY	IN	COOPERATION	WITH	 	
																																																								NOVA	SOUTHEASTERN	UNIVERSITY	
	
Interpreter	Consent	Form	
	
I	understand	that	I	am	interpreting	for	Web	II	(ISTE-240-02	and	ISTE-240-03)	during	the	2014-2015	Fall	
semester.	
	
I	also	understand	that	the	interpreters	for	this	course	will	be	video	recorded	during	each	session	of	the	
course	this	term.	These	video	recordings	are	being	made	as	part	of	a	research	project,	“Using	Web	
Conferencing	Technology	to	Foster	Inclusive	Course	Experiences	for	Deaf	Students,”	conducted	by	
Professors	Elissa	Weeden	and	Kathryn	Schmitz.	
	
The	video	recordings	will	be	available	only	to	the	instructor	and	the	students	of	the	course	section	
participating	in	the	study,	to	the	researchers,	and	to	the	interpreters	if	they	wish	to	view	the	recordings	
at	a	later	time.	
	
The	video	recordings	will	be	used	only	to	evaluate	student	learning	experiences.		They	will	not	be	used	
to	evaluate	interpreting	in	any	way.			
	
Short	clips	may	be	shown	at	a	later	time	to	demonstrate	the	system	that	was	used	for	the	research.	
Permission	from	the	interpreter	must	be	obtained	prior	to	the	showing	of	any	portion	of	the	system	that	
includes	recording	of	his/her	interpreting	to	any	individual	outside	of	those	listed	above	as	having	
access.	
	
I	give	my	consent	to	be	recorded	in	this	context.			
	
	
	 	 	 	 	 	 	 	 	 	 	 	 	
PRINT YOUR NAME ABOVE      DATE 
	
	 	 	 	 	 	 	 	
SIGNATURE 
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